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| Daring the sumér of 1943; en éra 4a aerial recconaissance = 
"ended The ‘final group of Air Corpe obververs'was being trained ~~ oie 2 
a “at Brooks Fuel, Texas, but these men (“The Hyes of the ir) 
- Carpe" ‘the’ sign arching over the unin gate called. thea) were * 3 i 
‘never to fly a photographic mission in coubet exsept by sheer 
chince, While they ware faniliarizing thenselves with the 
‘vagaries and vapore of. te K-3B and 1220 cameras abetalied 


“in Tusbering and underpowered Curtiss’ O-52'a, sleek stripped 
™. down Po36 *8 (P=5¢s) aris already proved over North Africa that 
— - ) pilot alone could bring back good quality combat ‘Photographs 


sod maps ani that the, cbgerver was an anerhronisa, 
To, be_oure, borers would conte to catty 4 fev cameras 
| ial a ai tea al, but these would be operated 
ie. nile pari REE ~ 
_ firet and cameramen second. a 
‘the advent of high speed recomnajesance aireraft ond 
of canera locations reaote fron the oparater usbered in a 
wiicle s¢rien of new and complex design and operaticil con 
a“  geptss -the concepts themselves ushered in a whole series of 
| reese aes | 
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-” ghar and higher’ epceds inant that no Longer, ould cantina 
“twindows" beware holes in the adroraft fuselage. Aerodynamic 
| gonaiderations mde the addition of glass ports a necessity, 

"time adding to the protien of ght traneatttance., The cameras 
“os | and thedy accessories mesded fully entonstin, control systems, 


‘since the ptlot could not perfor too many motions or oaleuiations pa 


at the hgh apeeds be bad to fy. . Be ? a 
7 Moreover, when operations altitudes of 80,000 to 100,000: 
- geet’ were: forecast, intricate optical systems, —— 
= nai a methods of maintaining constant temperature and 
Piessure around the iubole photographic installation became 
| ‘necessary. For examples, Lens cones had to be designed to 
-Sompensate automatically for the effects of rare atmosphere - 
oo foous;.. and while, camera mounts, vertically stabilized by 
- gyrqscopes, were capable in 1949 of maintaining cameras level. 
- toretthin, 10 minates of arc, better performance would be required | 
: | ot! then ‘Ton minztes off vertical at 100,000 fest eltitaie | 
ieee oeneencareanel ) 
| ; Tobe relatively. safe from eneuy interosption, a photo- 
- exept reconngissance aircraft would be forced to fly either 
nue at wary high altitudes (80,000, 100,000 feet and higher) or 
at very low altitudes. Within Limits, very high altitade ~ - 
: _Feconnaissance called for longer focal length cameras’ to. | 
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le provide photographs with acceptable detail. ‘Very low altitude 
: reconnaissance called for ever faster shutter speeds (which 

"an tars called for wider apertare Lenses with high Light trans 


i. mittance values), faster cycling ratés, ‘and for synchronizing 
_ novensht of the film uith movement of the image across the 


_ focal plane (image motion. compensation). 
By 1949, camera development costs had skyrocketed to | 
- levels unheard of dubing World War II. World War, IT caneras 
| of 2h-inch focal Length cost about $20,000, to develop. De~. : 


~ velopment cost of 2 postwar 48-inch. camera: jumped to $256,000. 


A 100-inch camera developed for use at ho, 000 feet involved 

an’ outlay of $760,000. Altitades of 200,000 feet — 

“camera development costs in the millions of ddllzrs. 

ae In August 1955, ‘the Air Research and Development, Ccmand 

“esued ‘a revised technical rogram planning doognent entitled | 

“Photography. * The document, together with an cee 

i sot of ‘five technical requirenents, substantially accelerated 
: thie. entire ir Porce photographic daeelormenst program and ° 
‘get anbitious goals for the 1960-1965 period and beyond. 

d The “ultinate” goal-~to be attained with all possible speed-- 

i a 

*° A camera meycle” is the time necessary to Somat ani Gisee 7 


the shutter for a single exposure and then to move the filn 
. into position for the next exposure. os 
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was a recomnaissance subsysten capable of tranemitting te 
‘darth from an’ wmanned satellite high acuity photographs 

_! fom vidio smal detadls could be identified by examining 
‘the oveloped prints nder a misrowooge.”” 


By-producte of the satellite-criented developaent pro- | 


- gran would be smaller, ‘lighter, and simpler airborne camera . 
2 * fyetene of progressively higher resolution. Plamers foresaw | 
; reconnaissance altitudes of 100,000 feet for day photography | 
+ and 70,000 feet. for night photography by 1960. In 1965, air- 
* borne photographic systems--by then immme to external environ- | 


‘nent~-were to be operating at 500,000 feet. The satel)" 3. 


borne oo to: come into being as soon after 1965 as 


| the requirenerits were still far in advance of the state 
of the photographic art in 1955. Using 1955 components and 


” ‘tenia wae, a canera system capable of producing high resolntion 


Photographs from even 70,000 feet and in sufficient pushers 


_ to satisfy General Operations) Requirement: 92 (Very High Aititude 
Recomaiseance Weapon Systen), would need a focal length of 


seven feet, would produce negatives 12 feet square, art would 


- Yequixre 50 times the film capacity of available magazines! — 


. mn -s ERE EREREEEEEEEEEenere pan i , : 
os Photographic acuity is the ability of a canera systen 


. resalve detail. 








“CONFIDENTIAL. = 
Cameras installed in 1955-vintage, 500- to 600-kmot operational 
white photographs at altindes between 1,000 and 55,000 feet ~ 


. during clear daylight and up to 40,000 fect during clear night 


conii.tions. _ Above these altitudes, the bulk and weight of 
| “the camera equipment became prohibitive. Available cameras, 
eqriipped with automatic exposure controls, had focal lengths 
of from three Anchss''to 20 fest and formt sizes varying from 
five square Anches to almost five square feet 
Resolution theoretically obtainable was ‘about bo 3 lines 

per gillimoter, but because of vibrations and camera location, 
actual resolution was about 10 to 14 lines per millimeter. 
(Tha 1965 requirement for 500,000-foot photography was 100 
. lines per millimeter.) Image motion compensation was automatic 
“up to 8,000 fest altitudes above 8,000 fect, altitude information 
Ee A 

| The planning docment, specifically eaphasised thet improved 
photography could no longer be expected through Amprovenont 
"of the camera alone. In the past, the installation of ever 
larger ‘and Béavier cameras had resulted in improved acuity 

and, resolution as altitudes increased, The Limiting point for 
‘thie-type of *iaproveseat” had been reached, hovever. Super= 
sonic mia ante which were | crammed fantastic amounts of 








‘equipment and in watch every oubte inch vas at « premium, 
. nade necessary a photographic instalation that was light 
; and ocyact, and that had a frugal appetite imteed for esther 
" electetoa ‘or mechanical power. | 
_— "ttle tiaeiimedins da eed idaiiabas: ated 
could be described, in general, under three principal heading Sf 
" amprovensnts in the amare improvements in the installation; 
| Seok Somdation of tile equip Seem the epeuattcond, iewtzesn 
What kind of reasonably-sited camera could be developed 
: si | | to fly a satisfactory reconnaissance mission from 100,000 
| - fest: altituda? arbitrarily, a requirement might.e set up. 
"for a 36-Anch fooal length caneya capable of realising at 
least 80 percent of its theoretical acuity while airborna. 
_ Tt might also be asguned ‘that as of 30 June 1956 0 ‘samira 
of 36-inch focal length with an aerial resolving power of 
“oe SEITE i TAD per -millimeter could be built. Such a camera 
| woold Us theoretically capable of resolving a five-foot cube 
_. from 100,000 feet altitude. Resolution, however, was not 
3 synonymous with identification. Was the cube a Sep a storage 
+ ghedy a large plente table, or a Light tank? _ 
. oe ‘These questions could probably be answered if the resolving - 
“ pawl wars Gocted—d.e., to A¥ lisse per millimeter. Since | 





- UNCLASSIFIED — 
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‘the camera woud realise only 80 percent of ite theoretical, 
reaclving power, however, its resolution would have to be 
_Faised'to 55 Lines per millineter. Tis figure, being marginal, 
“woild have’ to be boosted to 60 lines per millimeter for safety. 
ad canara of Of such high resclution be feasible? 
During World War I, the Army Air Forces had one type of camera 
that ‘occasionally (when photographic conditions were practically 
_ perfect) wotild resclwd 40 lines por millineter from 20,000 
fect altitude. Inprovesents in camera components and in ine - 
‘taLlation methods since thet tine seemed to indicate thet 
—~ ‘a camera vith a resolving power’ of 60 Lines per millinster 
—, could be designed and built. : . 
- " Tn addition to increased acuity, Indieased reliability 
|. of cameras and components was necessaty. ‘Promising in this 
_ regard would be extensive testing of camsras.and_componsits.. 
to inmure durability an envireamntal reeistancs, and sipli- 
fiéation of camera design to make use of unitized or modular 
| cunbtrostion for easy reploumat of defective parte, 
"Tmprovenenté in, canera installation consisted principally 
“of the development of stabilised *torquer* ucunts wtitch not 
ofily held the camerd ina predetermined position at all times 


_ at azo isolated ¢ from aizeraft vibrations and flight nove.” 


ments. ‘The mount itself, which eliminated | mocianicil gearing 
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bwtran the camera ginbels and the ateframe, tad iaen « uniaee 
- development. of Wright Field's Photographic Laboratory, and 
dt enabled an airborne camera to realize about 60 percent of 
ats Anberent acuity. | eo : 
Fe Inothar installation improvessut was the “duplexing” 
“of cameras (1.0., the coubination of two optical eystens and 
of two separate filu magazines in a single camera body), which 
~ imide possible convergéat photography with the ure of « single 
* mount and a single window. Duplexing not only saved space 
.. and weight, it simplified prevention of camera center of gravity 
| suits. with odvancing of the film, since fila rells oould 


be arranged to work in opposite directions. Moreover, since 


the dual mechanisus within the camera body provided equal 


and Opposite moments of inertia in operation). camera stabili~ 


sation would be steplitied. 


2 . The protection of airborne photographic equipient from 


" evivironmental conditions of high speed, high altitade flight, 


é 


‘without undue diain on the aircraft's pover supply, ‘was' to 


be acccuplished in the immediate future by providing a pressure- 
pealed capsule to contain the camera eni mount, and by insulating 
the camera with a “blanket” of some kind. A.capsule, whose 


“Anterior remained at ground air pressure forthe duration of 
. a mission without requiring additional pressurization in fight, 


UNCLASSIFIED 
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“ould ave deedsing’atroratt power vitally nedded eleeibere, 
ind, would help insure good electrical operation of the camera, - 
"pooper film posttioning in the format area, and maintaining 
- proper focus during photographic run’. 


_+eratares steiiadcaitiaitins alli atmosphere at speeds 


of Mach 2.0 and above meant sone kind of insulating cover 


Beng and, possibly a supply of dxy ice for positive cooling as well. 


For best focus, an.serial camera had to be kept at a stable... 
temperature for several hours pricr to picture taking. However’, 
once the photography ceased, the camera temporature could 


be allowed to rise to the maximm safety limit of the filn 


for the balance of the flight hone.” Other environeental, pro- 
bilems of high speéd flight had to do with maintaining laminar 


How of ait past the photographic windoy in the aircraft fuselage 
and the fabrication of the window itself fron glass that ‘would 
: nn 

. e optically stable at high temperature. 


oe The August 1955 planning document pointed out deficiencies 


" thet existed in a muber of specialised types of airborne 
a photegrs phie equipment. Recording the. strikes ‘of modern weapons 








+ ‘the best nothod of holding film flat during exposures ay by 
use of @ vacuum plate in the format area. At 100,000 feet, 


creation of a pressure differential between the front’ and rear 


‘surface of the fila becomes ee unless the camera com. 


eats is pressurized. 








posed a substantial problem. While the Air Force called for 
the ability to record rocket and missile impacts at ranges | 
Sof 30,000 fost within a 65-degree cone shead of the airarett, - 
"usd to! record boub bureta either ahead ox astern, the strike 
_oameras of 1955 sould photogreph maching-gm and rocket, iupacts 
only to about 1,500 feet. 
| The need for high-resolution radarscope recording cameras 
"grew more urgent a8 fire control, bonbing, navigation, and 
missile guidance systens:mitiplied ‘and as airborne cathode 
| way tubes ‘grew large in size. With operational meleer-powored 
| “airoraft looming on the Air Farce horizon, development-of- 
- ‘radiation-resistant photographic systems also gained in im- 
Tneweasingly ‘in evidence throughout tip Ais Force ws. 
ses caen en eianmutemaminae haan 
"Could produce high resolution photographs within seconds after 
Se Bigh speed novensats of enemy grout forces in 
tactical situations made reduction in processing time imperative, 
'”, Connected with the rapid processing devices would be either | 
| | a television system by which. the developed prints could’ be 
| transmitted to receiving stations on the ground or ejection 
equipment by which the prints could be dropped to tactical 
. commanders in the combat area. = _ 
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the Lesumnce of the Angust' 1955 planning document, #120 


paved an atteapt to. coordinate and unity @ photographic de- 


velopment’ program which, to that time, had emphasized hard- | 
ware rather thin the solution of known technical protons. 


The result of this emphasis bad been a wide variety of photo.’ 


graphic components of great cinilarity. While recounsissance 


systens ani techniques were, ty their nature, more specialised 
‘thin some other Air Force functional aress, and while no systen 


could fit gl], jobs, there was still a great deal to be done 


-in developing common items such as lenses, shutters, ‘MAGAZINES »_ 


control and drive. systems, and mounts that could be used in 


as many camera systems as possible. Standardization of photo 


graphic components would mean not:only a considerable saving 
in money, bit would also prevent the saturation of Linited 


. laboratory time and aa with a milttaitatty « of siattir 


$ Ayes cM a 


projects and tasks. 
The acceleration of serial photograrkis ioe iiibdiiak 


ae rt 


| TWwought! about @ situation in which net only the cameras alresdy 

7 installed in operationsl aircraft were. obecletes bub in wich 

_ the cameras slated to replace then were: obsolete ‘also. . ‘The’ 
‘projects reoriented and the tasks initiated in late 1955 and 


surly 1956 to mest the requirwaents lata dom in the planning 





of the narrative. 
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: to then / the and of June, but performance. characteristics | 


for the’ new ‘family of wavanced camera types had aan clearly 


get: ‘forth. These characteristics were such that they would =~ 
: ‘enable: the Air Force to. collect, in relative safety, accurate “234, “% 


aerial. Photographs containing intelligence information o 


| "the: Highest quality and ee 


* ‘e' 7 
: : o. 


ime Area Re ‘encese Puce tt Altit 


* Daytime aerial photographic reconnaissance had cniee! 


basic divisions: area reconnaissance from high altitude; 


specific target reconnaissance fron. igh, medium, and ‘low alti- . | 
tudes;- ‘and mapping reconnaissance from high and medium alti~ : 


tudes.” Area and specific target reconnaissance could be 
| es using cameras mounted either as verticals or 
| obliques. The purpose of area reconnaissance was to provide 


information on the route to the target and on the eee ts 





* “The terns "high," "medium," and "low" altitude were not 
easy to define. The principal difficulty was that "medium" 


. altitude for an aircraft like the RF-104 was "high" altitude. 


for-an aircraft like the RB-50; and "high" altitude for the 
RF-104, was “medium altitude for the projected reconnaissance 
vehicle of 1960, flying at 100,000 feet. 

- In these pages, for the sake of convenience, the term ‘thi gh” 


altitude": will apply to missions at 30,000 feet and above; those 


between 5,000 and 30,000 feet will be referred to as "medium 
altitude" missions, and those below 5,000 fest as "low altitude*. 


'.* missions. The low altitude category could be further broken down 


rather arbitrarily into low-low, medium-low, and high-low (trestop _. = 
level, 100 to 1,000 feet, and 1,000 to 5,000 feet, respectively),  , emamenne 
although such categorizing would only, detract from the clarity pe 8 os 
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_ surroundings, sn order to aid in its identification froa the 
air. Specific target reconnaissance provided detailed poo 
‘graphe of the immediate target area, fron vbich vulnerable 

/ points could. be located and tanget defenses assessed. Mapping 
photography produced extremely socurate charts of relatively ” 

| large ares... ay ene Shek GTO ee 
and vere a further aid to target identification. 

i _ The high altitade area search mission, as a distinct 

type of: photographie Heconnatssance, was socepted as such 
by the Aerial Reconnaissance Laboratory during its Apri 1956 

| conference at Monticello, Dlinois.- Aron reconnaissance 

‘Medea eee 

| not been. distinguished in any clear-cut manner from sprcific 
target. reconnaissance. For example, in 1948 a reconrsieniane 
aircraft flew « nonstop mission fron Los Aigeles to! low Yor‘ 

at 40,000 feet altitade.making a contimous strip photograph 

| ‘of the ground below. ‘The. coverage was from horizon to horizon, 

since tie siroratt ‘employed a “triemetrogon’ camera arrange- 
went of ome vertietl, ona Inft, and oom Hight cbtiqne, This 


15 
ee et ae a ee 





‘ fc\.- See Chapter VI and VIII of this history. 
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In 1956, operational aircraft were equipped with 


.. several types of cameras capable of performing the arca 

' * search mission at altitudes then attainable. - The cameras. 

: ” themselves ware of either 6- or 12-inch focal length, 
since such relatively short lens cones provided wide ground 


-goverage from high altitude, although on a very small , 
", . scale. | 


Wiis! 6Aviest -Gamaias aeed for asea eeaton Anaiuses’: 
the Kel7C, the Ke22, tho KAe2, and the T-ll. The lz. 


"  .dneh cameras included the K-38, the KA-l1, and the Ki-?,. 

- s+. Adiyoraft in which one or another of these cameras ware 
'. -+"anstatied (or scheduled for installation) were the "RE-36, 
“the RB=52, the RB-66, the RF.SHF, the RF-101, the RF~104, 


and-the RF-105. The RD-66 and the latter three fighter~ 


. _ type reconnaissance aircraft were not yet operationtl, but 


their complement of cameras had been at least tentatively | 


established, and the cameras themselves were in existence,° 


The. K-17C camera, which in 1956 was still being 
mine-inch 


“ased in RBO36 and RP RF.84F aircraft, 


negatives and held a magazine with 390 feet of. 


_ Square 
film 9.5 inches wide. It could accommodate 6=ifich (£/6.3),* 


 , ‘U2eineh (¢/5.0), and 24-inch (f/6.0) lens cones (a2: 


‘only the 6-inch lens was used for the area search mission). 


Its shutter speeds ranged from 1/50 to 1/400 of a second, | 
and it could take. pictares at a rate of one every one and 
one-half seconds. Its weight varied from 30 with 
the 6~inch lens to about 53 pomds with the 2-inch lens.2° 
Installed in the RB~36 aircraft at the forward vertical 


| camera station, a single, 6<inch focal length K-17C could 
‘handle a part of the area search mission. To obtain 





' ® ‘For detailed Listing of missions, weapon syatem, 
_, Cameras, and focal lengths, see the charts and tables | 

' 4n the Supporting Documents section for this chapter. 
ae eee 
gon DeSean Vitel. 7 


et The f-mmber of a lens 1s also calded the “relative 


' aperture" and is obtained by dividing the ‘focal length 


by the diameter of the lens's “effective” aperture. It 


is a means of indicating tne amount of light the lens | 
' transmits at various settings of the iris diaphragm. 


a es Wt es 


"{- metrogon" array just forward of the vertical: station. 


| VEqRA25. 
“. ‘goverage fron horizon to horizon across the line of flight, 
| “three 6=inch* op penprp peas 


. The RF-S4F aircraft utilized three 6-inch K-17C* 
to perform an area search mission. One camera was mounted 
at the vertical station and two more were mounted just | 
behind it at right and left oblique stations. This was 
called a “triecamera" array rather than a tri-metrogon. 
since the cameras were not mounted in so pregise & re~ 


- | "lation to one-another as in the latter case. 


The K=x22 was another camsra used occasionally for 


: area reconnaissance. This camera could also be found 


dn RB=36 and RFeG4F aircraft and, like the K-17C, produced 
.- Mine-inch square negatives, and held 390 feet of 9.5=inch 


: "fim, ‘The K-22 could accomodate 6-, 12-, and 24-inch 


lens cones with the same respective sleep -encaigey Spr hace 


"i+ Kel7G cones, and its shutter speeds ranged fron ee 


_ to 1/800 of a second. ‘There were in existence 40-inch 
lens cones designed especially for the K-22, bat none’ 


aircraft. The 6-inch model weighed about 25 pounds, and 
the weight increased to 107 pounds with the 40-inch lens. 
) Weight increases were approximately proportional for 
' the 12~ and 24-inch models.19 

In the RB-36, the forward vertical station was equipped 
to handle a i camera as a substitute for the K-17C. 


| cet oe ee eas tee ana ee Se ce 


At ls Pare § Be A one SEI: -fasction . 
_ from this position. 
. Another camera capable of performing. ‘the pioneer 


-" area search mixsion from high altitude was the KA=2. 


It was a much newer. camera than either the K-17C or the 

_ K=22, but, although it was in production, it was intended 
* Lor use in reconnaissance aircraft that were still in 

- the development stage. The ee RF-104, and RF=105 

' all had provisions for utilising KA~2 ‘cameras, and, of 

these aircraft, only the RF-101 was reasonably close to 
operational status. 


an , | | ‘ . A TANS ; 


. | 
a 

a 

% 
‘e 
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_ tepinoy. and 2teinch “(2/6.0) lens cones, could accomplish 


:. -@ Gpele 4n 1.75 seconds, and had shutter speeds from 
“", 1/25 to .1/500 of a second. It was a considerable improve- 


-:" gent over the other two cameras in that its operation 
one was completely automatic, and could be installed in a 


a -torquer mount as well as in standard moun moun $s » The weight 
_.. .0f the 2Zeinch model was about 65 pounds. 
2 Although the camera itself was in production, two 


:*. for an improved intra-lens shutter with an aperture of 


‘three and one-half inches to replace the “rapidyne” shutter 
., 4m the current model. The other was for an advanced, 7 
torquer mount ; which was given the designation LS-6.°) 

°. ‘Phe area search mission was. tentatively allotted 

to 6-inch KA-2's in triecamera array in both the RF-101- 


'- and RP-105 aircraft, and 12inch KAv2's in the RF=10%. 


“In the RF-101, the three 6-inch KA-2's were mounted just 
. behind the forward oblique station. ‘The two side oblique | 
cameras, however, faced inward instead of outward. Thus 
the right oblicsue camera took a picture of the terrain 
to the jeft of the aircraft’s line of flight, and vice 
VeOrsae : 
The RF~105 called for a slightly different arrange- | 


> mente The three KA: 2*s were mounted th the same plane 


across the aircraft's “uselage and were placed directly 


“*' behind a single forward "rotatable" station. In this 


| Sane, the, two side oblique cameras faced outward af Sih 
mest other tri-camera 
In th RFA1QS, a single le-ish KAC2 ina “rotatable” 


; -, mount would.perform the area reconnaissance mission frou 


high altitude. - The longer lens cone was required since 
“high” altitude for the RP-104 was ecmewhat higher than 
for the RF-101 or RF-105. The camera requirement. for 
the RF-104, » however, was not firm and was subject to‘ 
change at any time. 

7a The T-ll camera was designed and built to extremely 
rigorous standards; its lens had to be especially free | 
from distortion, since the T-1l was essentially a mapping 


ea camepa. Wherever the Tl) was mounted as a single vertical 


camera, ite mission was strictly that of mapping. However, 
the reconnaissance . ee of: the RB~52 had ee: 


U 














. . . 
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+ for a triemetrcgon array of Tell's which could bg used _ 


for area reco:zissance as well as for charting. 
The camera itself used the. same film and 


produced 
' the sam negative ee ee Its lens 


was a feinch, £/6.3 “metrogon,” and it cycled 


'” 3.seconds. ‘te shatter epeed range wae from 2/10,50 1 1/500 
.. of @ second. The camera weighed about 70 pounds 


Of the cameras having 12-inch lens cones, ‘(in addition 


_to the KA~2) the K-38 and the KA-1 were capable of accomplishing 
- the ploneer zrea search mission from high altitude. 


The K-38 was slated for use in the RB-66, while the KA-). 


| was tentatively scheduled for installation in the R¥-105.°9 


The K-38 had a meg as format and could hold 


500 feet of 9.5 inch film. It could accesmodate not 
- . only the 12-inch (£/6.3) cone, but 24-inch (f/6.0) and 
i: 36einch (2/8.0) cones as well, and its shutter could 


be operated at speeda of fron 1/50 to 1/250 of a second. 
The K-38 cycisa once every 1.6 seconds, weighted from 
37 to Shap cate tel ioah hoes tose eae rterigsanboer oe 


'--@dither from an pre ia deca or from the universal. camera | 


ntrol system. 
The 3.5~inch aperture, intraelens shutter eine developed 


the K 


co 
for the KA-2 camera was being considered as an addition 
to + 386 


Two torquer’ mounts (the 18-3 and LS.4) 


“were intended for the K- K-3§, though they were also still 
in the devalc.<isnt, stage. 


' The RB-65 was scheduled to mount a 12-inch K-38 


4n the vertical position just behind the tri-camera station, 
ae Seveseleas wore ieteny Aneeuaecns £8 Se aircraft. ° 


wo: ma lente the ee ee ee 
wong oe 
One other camera, the KAel, was tentatively plained 


' for installation in the Rf-105. With a 12-inch lens 


cone, it could conceivably be used for area reconnaissance 
missions when counted in the rear vertical position... 
The KAwl, like the K-38, had a 9-by-lf=inch format and. | 
could handle 500 feet of 9.5~inch film. Its lens cones 


.had*focal lengths of 12 inches (£/6.3), 24 inches. yh 


and 36 inches (£/8.0), and its shutter operated at speeds. 


-of from 1/25 to 1/400 of a second. Its weight ranged . 
. from 55 to 78 pounds depending on focal length, and it 


cycled once cvery 1,5 seconds. Its operation was. completely. 


automatic, it wes engineered to fit any standard aircraft 


camera mount, and plans called for incorporation of the. 


; at come Iuture date. 


' ..' 3e5 inch aperture _— a ag ‘Optical systen 


ot ee owt eats Te ad . 





"Reset for the KC-1 and the Kin3, these cameras comprised 
the entire stable of operations) Air Force day cuneras as of 
30. June 1956. Used with. different lens: cones, they served 


to perfor, in addition to area reconnaissance, the other 
eee ‘mediun and low altitudes. 


: Obviously, these caieras vere already on the verge of. being 


pot ot to pasture, in view of the rigorous requirenents laid 
| "down in the August 1955 Yevieion of the Técnica Program 


Planning Document. ‘This was not only: true of the X-176, Ku22, 
K-38, and T-11 cameras,‘ but also df the Kiel and KA-2, since 


ai] of these bore a “stendard* destigiitioisieni, tn the Air 


Force, standard” was virtually synonyinous with “obsolete. lel 
Undew development in 3956 wore a muiber of cameras scheduled 
to replace those installed in operatjonsl aircraft. While 


“none of then would be shies to.achieve completely the performance | 
specified by the planning: docunent, they’ did: eeptesent 0. oub- 


stantial improveasot over the cameras in service’ use. Although 


ot some: might never become operational, others certainly would. 


Mt the very least, each would contribute ite.share to the 


| | sidvancenent of photographic. technology. 
idee eon as —~dmong-the. cameras-either in the seruice test or late 


development = and conceivably capable of a high altitude 











the Eke5. and Ki-g cameras, the LA-11 camera 

 KAR25, camera. The latter, being developed specifically for 

‘he, HESB, was the culy coe of this group ylanned for « de 
ag "~35 | 


-~— ™ oe rs a * 
ry i a ho @ 


‘finite weapon systen. 
The Sea of a "panoramic canera--one that could, tale 


“ " hordzon-to-hori.zon photographs without resorting to milti- 
caniery arrangenante—aas not new in 1956. In Karch 1949, 
"the Feriin-Kiner Corporation was developing vhat ima'thea 
called a “transverse” pandramic catera using a rotating prism 
‘to obtain a udde "sweep" of the terrain below. The camera, 

| designated the E-l, carried its fils supply in the “roof* 
“of. the aircraft from whence it fed dow through a sleeve into 


ce ‘the formt area. ‘ais arranguent allowed the use of treaendiois 


"enths of fim without the disedvantage of having’}d stabilice 
;o ‘a casera woighed down with oversised magasines. The E-] used 
| a 48-inch Lens and produced negatives 18 inches wide ky several. 
“feat Loag. 
| - - the H-l camara served to deanastrate the fensihalsty. 
a of the panoramic principle. It was a very bulky machine, 
| ‘Rowen, and tn Jy 2953 the Air Fore tan to develop a 
EA? panoramic camera that would fit in a container “similar 


to .a wing tank." by tay 1955 the contractor (Veetron, Tncor= 7 


porated), had ‘fabricated an of the E-2 
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shila iit ene Sadik Shahins Mii Willan 
“Wille multi-camera arrays (such as those in the RBW36 at. | 
RB~52) were capable of obtaining about 15-Lines-per-millipeter 
resdlution, the E-2 was-expected to provide something between 
20 and 25 Lines, sinée only the focal plane, and the optics 
of the camera needed stabilisation, and since the maxim 
ares of exposure on the fiim was only nine inches long and 
ose Anh wide. ot : 

The eaporiuoatal model of the B-2 vas a “breadboard™ 
type plece of equipsent aiid was primrily,for staty purposes. 
| It provided 150: degrees of coverage across the line of flight 
‘a incorporated a coded data recording system. It also pro- 
wided “graded” image motion. eee ee 
varied from sero at one horizon to « maxim value of 12.6 
“inches per second at the vertical and back’to sero at the 
other horizon. Farthermore, exact: exposure control was availe- 
able far every point on the negative from horizon to horison. 
This was: possible because the camera utilized a focal-plane 
‘shutter which consisted of ‘@ variable-width slit. . sweeping 
"Across the negative plane. 





. 5, aniline ti Sik is ee aaa in ee 
ee ee ee 
focal ——- and lens aperture. 


UNCLASSIFIED 
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UNCLASSIFIED 


voORn | 


he EA2%s weight (1,600 pounds loaded)was slightly less 
than that of mati-canara arrangements of the sane focal Length 
(2h inches) and.its bulk was about half as great. It was 
| “more reliable, too, since its moving parts were fever and 
- moved’ at. Low ‘speeds, thus‘ cutting dom the shock and vibration 
"totvtiloh the camera was aubijected. At the maximum cross section 
Patty the H-2-was about 32 inches in dianeter. | 


“The Aerial Reconnaissance laboratory ‘planned to ccoeils 
an B-2 camera for operational suitability testing frou fiscal 


year 1957 funds. Tate model was to:givw a coverage of 180 
a degrees and to have the ability to resolve an object four 


feet square from 100,000 feet. At the same altitude, the camera 


would provide *recognition® of an object 16 fept square. 


Tie E-2 was designed to carry 5,000 feet of film which, since 
4t moved at constant speed, was suitable for the application 
or cnn ain 

By the end-of May 1956, the experimmntal model of the , 
E-2 panoramic camera was nearing ats “final configuration, 


“Mae principal ditticulty still remining was the need for | 
a practical vertical gyroscope. The difficulty arose because, 
"+ glthough there were usable instruments in existence, the better. 


ones were assigned to’ projects that ‘carried higher priorities. 


The contractor was thus forced to patch up gyroscopes that 


UNCLASSIFIED 


La 


‘for the high altitude, area search misé&ion. _ The camera pro- 
"duced negatives 2.25 inches square and used 9 magasipe holding 
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no one elise wanted, ee ee epee err 
. one Anto operating condition. | 


. “another camera originally intended for low altitute, high . 
speed reconnaissance, the KA=5, was in June 1956 being considered : 


106 feet of 70-millineter f1n. Its shutter was capable. of 


‘speeds between 1/25 and 1/2000 of a second, and it could cycle 
ten times a second. The camera weighed about 21 pounds, operated 


automatically, and provided "greded” image motion compensation, 


for all. mounting positions, either vertical or cham. 


The contractor far the Ki-5, J. de Maurer, had by March 
of 1956 delivered the first development model to the Aerial 


Reconnaissance laboratory. Laboratory tests were nearing 
‘completion at the end of June. 


Wiile the lowaltitade potentialities of Kln5 were iat 


| forgotten, laboratory thinking gave the. camera ‘en. duportant 


part to play in high altitude reconnaissance also. In order 


- to try the camera's abilities at high altitude, the laboratory 
| had set up a one-tine test (tor some time in 1956, if possible) 


in which several KA-5°s would be installed in an Fal64 dn 
"fan type" array. At the forward camera station, five cameras, 


vith different focal. lengths, ‘Would be arraiged to give horizon 


ns «=> 
to horizon coverage. ‘The vertical Ki-5 would have a 3-inch — 
roe. | Zooal Jengthy on either side of it would be an oblique with a 
| 4.5einch focal Length, each of which would be ained to over= 
“lap the vertioal's field of view and on the outside of each. 
(of ‘these would be another oblique of 6-inch focal tength, 
| again with overlapping fields of view. The future of the 
Hjp5 as a high altttode, cumra would; in party be conditioned 
by the results of this PO Si | 
ts 2 The Fairchild Canere and Instrument Corporation was con _ 
" tractor for another developmental camera with high altitude | 
| | " possibilities. This was the KA-§ *fall-p " camera, which 
2. had begun development in May 1953. From the beginning, the 
| “KA-8 was planned as a high altitide canara, a lov altitude 
"camera, ‘and a mapping camera. The laboratory received the 
“first experimental model from the contractor_in Ontober 1954 
‘for preliminary, tests, but it was September 1955 before ‘con~ 
» trolls had been fabricated which woul permit the camera to 
. begin flight testing: In January 1956, several low ‘altitude 
test fights were mde with the Kiné, using its full :image 
“mation compensation rate of 21, 6-inches. per. second. alas: 
seperate toast the sumer of 1956 comparative teste in an.RB-27 were to be 
flown witha regular Air Force: mapping camara (the TI cr 
_KO-2) used as a standard; after these tests had been completed, 


’ 
* 
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i 250 # 500 fest of 9.5-Anch fim. The experimenthd, model 
| ‘weighéd about 90 pounds without fim, bat the service test 


: use existing K-22 lens cones. Tho primary goal was to develop 
io a body that was simple, reliable, duréhle and easy to maintain, 


"yet. been received from the contractor, the Hycon Manufacturing  .*- 
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was 5 oquspped with a 6-inch ‘alas uaecceua” lens, but the _ 3 | 
eee eer | 
the. sane. Local length and speed. 

(Tie TAB Steel? had a Gotg-Suinch format and used either 





model would probably weigh’ about 60 pounds. Tteahatter operated F 
at speeds from 1/50 to 1/500 of a second, its, cycle rate was | 
six per’ second, it provided inage motion compensation film | 
“speeds of from 0.5 inch per second to 21.6 inches per second. 
- duving exposure, nh ne ea 
‘in automatic camera, controls. 

"The Luni camora body was the produst of a Deoesbor 1952 | | 
_ tapk Antended to provide an improved casera body which could ee J aie 


Bry ve 


Pers 
ts., Te 


since the'K-22 body was outstanding in none of these attributes. 
Using a ‘G-ingh lens, the Linl1 would’ be able to fly a high. 
tittade area search wlaston ant prone photograph of better | 
| quality than those produced ty the: K-22. 

By April 1956 no experinental model ofthe Lie11 had 








| | a focal plane shutter capabie of speeds between 1/300 ant 2/3600 
‘of a second, This was actually the fastest shutter speed 

: “available for any large-format, Air Force camera, either in 

| existence or under devplopment. The body was to incorporate, 


‘the B58 airerart by Pitrehild Conera' and Tietrument Corporation, 
- ' was the KAn25, It was equipped with a 6ainch (2/68): "metro= | 
mihiiog ae eas (14ke the T-32 and X4-8) and could’ be, uged.at. bigh a ne 


company ‘the reinoa ghvmbeisginability to obtain a high enough | | : 

“ourtain epedd" to satisfy the requirsments. The laboratory — hg a 2 : 

hoped, however, that a model would be delivered in the “next 
43 = 


fow sonths.* 


| tue Landi differed from the X-22 body in that 4t piilised 





automatic nontrolss ee ne en 


cycling sete of tim par seven. | : 7 Be 


One of the thes’ cameras being developed eepectilly for 


altitudes for area reconnaissance. Take the Kie8,_ At wad 


er weee 


aiso a mapping camera and a low altitade’ secomaissance camera. 
| ‘The format was nine inches equare, and ‘4ts magazine held as | 


mich a3 500 feet of $.5-tnch 11m, Ite controls were being 


—e ? seg owe 


specially designed, as was its stabilised mount, ani 4t weighed 





approximately 60 pounds. It could cycle at a rate of four 


| frames) per second and provided inage motion compensation at. | 
~~ rates of between 0.16 inch and 16 inches per second, He On ee, OP 
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a 
suntter'ejotds ranged botimen 2/50 a 1/700 of & second 
Exposure was automatically controlled. The camera itself | 

|" ms eth sn. the ety devopment stage in Sw 2956, tat the 
| Project ‘engineer anticipated that enviromental testing would 
begin in October. a’ | 
Ea Apt 1956, the ‘Laboratory ines eee Maal a: 
reccnnsisance camara for high altitade area search, to moet | 
as fully as possible the requirements of the August’ 1955 | 
aes ‘Technical Progran Planting Docunent. eapeerneprcen ary we 
| aswigied to the developacht of this “iwsap camire” as, of 30 | 
June 1956, but sone design paremeters had. been tentatively 
~ - established. 4A focal length of 100 inches was called for, 
| “the lend to be! of the highest possible acuity ani the, camera 
: “Atself.'to be of the smallest possible size and weight. The 





design was to incorporate automatic exposure controls as’ well 

an ani autimatio focusing devive, ani provisions were to be 

mde ‘to isolate the camera from its operational eavirement 

“an completely as posssbie; | 

i nig ii iiss Ys‘ hg 
to a rate of 3.6 dnches per second, with the. parasbters auto 
mactically derived from the aircraft's navigation systen.. | 

. The sweep canera was Yo make use of “umitized" oostruction 
* | 4m order to give At the ability to use owvered diferent aoa 





ie 


; ena ‘back again. 
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-. eones, and it was to be adaptable for use in 2 “rotatable” 
mount so that it could take advantage of a multi-window arrange- . 
_mont and snitch quiskly from left or right oblique to verties) 


b 


“The tank called fof. a fooal plane shutter, on the order 


of that used in the E-2 camera. A rotating prim would ‘provide the 
“etngle lene With a hondegres:ewmep of the terrain below. Such: 
an angle of view would enable the sweep camera to cover the 
"sane area on the ground as four, single 100-inch cameras of = 
" Sclpe1B-inch format. ‘Gyching rate'was to bé one'per seocnd, 


aif exch exposure would tse aix feet of 9.5-inch film, 





_Bigh altitude yeoonnaiasance pric to World War II meant, 


for all practical purposes, reconnaissance at 10,000 fect. 


This was about as high as prewar, 12-inch focal length caneras 


Sond fly and still produce photographs thet shoved "pinpstint® 
targets ah acneptente detail. A camara of }2~inoh focal length 


yielded photographs from 10,000 feet altitude with a scale 


‘of-1:10,000, and this was the. acale denanded by photo interpreters 7 


ns in order to evaluate targets properly. (ae resolution could 


be ralasd from the uiual 8 to 20 Lines por millinter, then set 


a slightly ane scale would be allowtie:) Using these" 


eae 


- ° 


eas "i 


. ’ 
. 
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| preticeldtar-Zr paramoters, useful specific target reconnaissance 
= neem then, would require’a camera of 
- NB-inch focal, Lerigthe' 

“By the’ mid~1950°s, however, the resolution of aerial cansras 


was consistently averting fron 12 to 18 ines, per millimeter, 
| andthe camores 44 operational use for the high altitate specific 
7 target reconnaissance mission had either 2t~ineh or 36~Anch 
| _ focal lengths. At ‘ito. ,000 feet, these caneras yielded negatives: : 
with a scale of 1320,000. and 1:13,333 respectively. While 
" patographs at such scales were "aarginal” from the photo 
interpreters standpoint, it was usually possible to extract 
fia then tie xintmm informtion nésesairy for target evaluation. 


i The cameras’ in production as of 30 June 1956 for 
ee ee ee ee 
athe K~22, the K-38, the KAel, and the KA-2. They used 
-’ either 24-inch or 36-inch lens cones (sometimes both), 
and they were either installed or planned for installation . 
-/ in the RB-5f, RBV7, RB-52, HB-57, RP-OMP, RF-101, RF-1oh, 
7+, sand RF~105. 
Se Each of these cameras with a shorter lens cone; was 
' .” eased in the area search mission. The RB-3% carried a | 
+ |. padr_of 24einch K-22's, one at the left and one at the 
iteke soot station, and they were used to. obtain 


the 
| 4nch K~22 might be located for flying specific targe i 
' Wisasions. One was the forward oblique station, and the 
- other was the left oblique position, just behind the. 
Bg paneer Pig The forward oblique K-22 doubled as 
a ee coneeee, aee ee mae be, Sxpecred, 10W aon 
: \> altitude photographs with a 2<4 camera exhibited os 
(ee ee _ : 
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+ > In 1956, the K-38 camera was being used for the °K 
i+ hgh altitude specific target mission in more aircraft, ee ae a 
ig... am more configurations, and in more mounting positions 3 
, ° 2) than‘any other. ‘In the RB-36, a pair of 24-inch K-36's 
-. .were mounted’ at the “split vertical” station for target 
, evaluation shots; just behind them, five 36-inch K~38's | 


were set up in a “mitiple” array for the same purpose. a : oe a a 


“*, The split verticals performed a second function whehever 
<'. ¢he RB~36 was on a mapping mission. While the mpping | 
. _ | camera (which hada 9-by-9=inch format and a 6-inch lens) _ 
: 0+ made one exposure, the split verticals (each of which had 
“34. @ Gebyel8-inch format anda 24<inch lens) would have made :. 
- .1-.- four. Thus the split yerticals produced %-inch-afiare — 
a o) |Regatives of the sane field of view covered by the mapping 
1% ‘CaMer@e gl ary ohenare tele Rong Pan cy - 


‘prints. . Ss 
The multiple array of 36-inch .Ke38's was also capable 


of performing a mission’ secondary to that of specific 
_ || target reconnaissance. These cameras could te used, 
: “over limited ground distances, for area search missions. 
- ee ee ee ee ae 
, -and, whenever the aircraft's viewfinder indicated an es~ 2 
_. pecdally interesting area below, they could be operated on 
- to obtain overlapping photographe of the terrain at a 
tp pecker Menek a scale. Here again, the K-38 shots would 


aid considerably in identifying detail on the small-scale 


vertical K-38 cameras of either 2M~inch or 


. Single 
_ ‘Shida; Tonelli eons acuatod Ga noth tha Wa aed 


RF-64F, The RB-47 also carried a 24-inch forward 


| and a pair of 2Meinch or. 36-inch split vertical K~38's' * ; ae 
| . while the RF-S4F was capable of a 36-inch K-38 “ 2 
ee ee eee All of these were 


for specific target reconnaissance from. 7 , 


‘eigh abtiteds, with the wplit verticals in the IDA? 
. Supplementing the 
‘|. those in the RB~36. 


camera in the same mamer as 


The, RB-52 and RB=57 also had mounting provisions 
for K-38 cameras. The RB-52. reconnaissance "capsule" 


“was designed to carry a miltiple array of: four 34-inch td 
--... Ke38%s for specific target high altitude missions. The 
| 2 RBe5?7 could utilize a pair of 24-inch split vertical a May oe 
. gt Fa tbr a ote ital tree een | us 
. Work. As in the case of the split verticals in the RB-36.'. oe a, 
' - , and RB~H7, those in the RB- ee ae ee fee 
pecan ae | ie te 





: nthe Mearviee test™ category a3 of 30 due'were four! 


“new ‘cameras or bodies which, preeuiatly, "would be atile to 
"perform a high altitule specific target aissioni under oper 


__ atdomal conditions. These. four were the Linli ‘body, Kkn5 


camara, plus.the Kiel}, ‘apd the Kin27 (witch, ike the Kin25, 


,  Was:-being developed for-used'in the BB-58_ ouly)a... The Ide]. 
. Setrs metne-e Sach bamn, ar sipeeti +0’ sigirors matey 
ae pai the performance ofthe K-22 comer. 


ort sae = ind oes Yap Gan «= ££ oe aba é 
* . 


' Wiis. the KA-5 camera was being developed sliostexdlusively’ 


7 ‘a0 ow tsb rocomatenanon canbe, ith 9 seg 
“possibility of fying « high altituie area. soarch fission, 

“|, the Aewial Reconnaissance Laboratory intented te’ try 4t out - 
-) (om the kiigh altitate’ specifi target wiseion'as will. Doing 
° | A am 304 tat 1G et hort fon at | 





Einste were to be tested as atea search cameras, the. latopatory 
satan to tet 9 tecoumere roping of nah fp Tang 
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Sebi diana bet alee ake tae 


“dese his tet aes pepe Sas omic 
= owas he Kin]3, a oamira with'a 9-by-Bdnch format using’ wp = 
“5 to 2,000 foot ot 9.5etnoh fie The Ryoon Mamifactuting Company 
oon aca came de 
- alia ve wnat, mata + — | 2 | 
Acoma viompaatanndaciiiaine oe ee 
art advances . in a relatively conventional camera body. Tt 
|, "was to have image notion conperisation, which eitsting Sty. 
'1B-tnoh, formt cameras did not have. It was to be eqpipped | 
wath items exposure controls and with a coded: data woanding 
|, | davies. Tt was also to have a fast focal plane shatter (with | 
"+ pode wp to 2/06 ot » soon) ant «ering wha pf to = 


frames ‘par second. 
v 
“The camera would utilize four different lens cones far. “¢ 


“Photographic missions at various altitaies, Tn addition to. 


acogpting the 12-inch (e169) 2htneh (£/6.0), and 36-inch: 
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Eef0.) teens ectginaay planed, the Ki-13 was aleo to take” 
cones. ‘containing bG-ineh (£/6.3) lenses oS iwhighBeaewere: sareaty 
=. “tn. Adr Foros stock. These cones were imusable in any other. 
. Air Force camera, since they vere designed to be used with 
| ‘a focal plane shutter.: There was hope that, with Anprovenents, 
‘the’4f-Anch cone would extent photographic altituies at a | 
“gutfiotently early date faz enough above 60,000 fest to eatiaty | 
"the. 1200,000 feat ty 2960" requirenent in the Technteel Progra 
ee “Planning Document.’ 
The Turi} would weigh about 330 pomds with tte Abinch 
\Jenb cone and 1,000 feet of film. Its timge motion compensation 
&. | utes varied between 0.1 inch per second int 3.6 inches per | 
oc 2 soccnd, and it was to be compatiile with most stantard aera) 
“camera mounts. i‘ | 
7 rade 


" for usd in the RB-5B, strictly forthe high alfitade specific 
> target reconnaissance mission. ike’ the Kin25 and K-26, 


" ° 


; 
¢ 


sar aaron acres (a 
' Corporation, ‘and, as of June 96, was stad a a 
ae stage. er ; 

Tt was to have 4 S-tplS-toch format, could use up to 


$00 feet of 95-inch film and was to be compatible with lens 
‘ Sones Longer than the _ a cone currently — 
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itich format, actually tvo formate, ‘since it. was a daplex with . 


— 


** for St. Its shutter was to be of the intre-lens "rapldype® 
type with speeds of between 1/100 and 1/300 6f a second.. | 
‘mer Kin27 wae not a fast cycling cameras ite fastest rate 7 


was coe frane évery.1.25 seconds. _ Its rate of image motion 
compensation bitlt up to a maximum of 3.2 inches par evooit. 


“Gamera weight was about 200 pounds. Controls were of special 

_ desta, and ite mount: was to be gyrostahilized. 

ee More advanced than the requiresents for any of the above. 
| fou cameras ware. thooe laid dow in Jamnary 1956 for a “very. 
‘high altitade dajlox” ‘camera. No contractor had been assigned 
__ to, the development ty June 1956, but the performance paraneters 
were designed to met as fully as possible the requireaents 
"OF the Angust 1955 plamning docunnt. 


The purpose of the task was “to provide high resolution, 


moderate scale serial photography from future operational - 
| altitades by camera eystens mounted in gupersonic atroraft 
| compirtaente, that are neither pressurized or [sin] thermlty 


controlled. cee” Coe Camere arene See se neve: Sone 


two! optieal systens in.coe body, and focal Lengths of 36 (£/8.0)° 


er 48 (£/11.0) inches. The task called for elimination of all 


" “-plane, high quality production lenses, complete elimination . 
"pf Anternal and external vibration of the camera systen, and improved 
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a7 a enaenaiin 
: ‘solution of 100 lines per milLineter ("on the bench"). in 
Ahtra-lens shutter with an aperture of three and one-half 
_Anobes was to be designed for use in the’ 36-inch or AS-tnch 
cone. ‘Suuitéer speeds would range from 1/50 to 1/2000 of a 
*  eanlie: Te we contemplated that a sincle photoslootcte eal 
. “would ‘control beth shutters. | 
"+ Mere was to be ho tage motion compensation in the ordinary 
‘sense, but movement of the inage was to’be offest by using 
| & swinging torquer mount. Total weight of the loaded camera 

lan _ was to be about 190 pounds. The camera was to carry up to. 

\L/ | om feet of aerial photographic fils or more if thin-base | = i 
| film could be successfully developed. Using 500 feet of film, 
| the camara could cover a strip 35 miles wie and 560 miles es ae 

tong (using the 36-inch edne) at 60.percent overlap trot 100,000° | | 
"fest: altitade. On @ normal development basis, an experimental 


—-— = Ser ee a. 


ROGET of the camaraoould be expected within to years after 
co-ccnanennall | 
| Developaeat of high rescluticn lenses held ai saportant 
“ndjghe, dn the high altitude camera research structure. Of the 
‘score or nore leris developments underway in the Aerial Recouneissance _ 
f : - Laboratory, three were of special importance for high altitate a 
a _-Feocmnatssanee} one for the area search mission, ani tio for the : 
eee Sethe _ g Fe . 
at ‘UNCLASSIED = 


- . 


SEE UNCLASSIFIED 


Yor posetile futare use Sn area search reconnaissance, 
a! ae laboratory early in 1956 established a task calling for 
. a Yasinoh focal length lene for a 45-inch square formats 
“Wo ‘contractor had been selected by the end of Jane, but the © 
_ + ang chayacteristios required that 1¢ resclve 60 Lines per 
© qaaaasioter, that it have Feazonably high speed, and that it 
a be capable of obtaining extrenely high quility photographs 
|  trowvery high altitode, Aepherio-surface ‘lens elements or 
were 3 even a curved imige plane would be permitted in the design 
‘of the lone. : | | | 
“two other high sltitade lenses, coe of inch focal. length 
; ‘and the other of 48-inch focal Length, still lacked | 
“a contractor by the end of Jme 1956. The 36-inch lens was | 
_té. have (60~Lines~per-illiater resolution (more, if possible), - 
and At was to be designed especially for use in the very high | 
cee einen The laboratory planned to procure 
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. .. 


| “tae e-inch lene-was to have at least taioe the resolution — 
as of any comparable eas (this meant between 30 ant.80 lines per = 
an wiliteeter). Project engineers planned to investigate a “tolded* 
| Jens aysten’which would permit the length of the camera to be 
- song the longitaiinal exis of the aireratte 





"Medium altitede recoumissance was oa the way out by 

aid, dibeidiaiadidasl iia ae os 
1 | wore equipped with cameras suitable fon the wedi altitude - 

; iteaion, and several cameras in development were sined at, the 


8 Sane mission ares. 
lam a | 
N re + edd un" meant; gecerally speaking, between 5,000 and 
7 30,000 feet, and generally required a focal length of 12 inches 
| " to obtain the necessary detail. Thus, the 12~inch cone was 
- chavactaristically mated with one of the operational high 
| altitude cameras whenever medium altitade reconnaissance was 


 ? The RB~36 and LBY-OAF both had provisios for momting : 
_, @ 12-inch K-17C or K-22 at vertical stations. In addition, 

. the RB-36 could utilize one forward oblique and twy. side 
.. +: Oblique (left and right) K-22's of 12-inch focal. length 
>... Lor medium altitude specific target photographs. The... 
; + RE-OMP could caray the sang,cameras at both forvant obiltqus 
. ‘,. apd left oblique stations. 


Vertical 12-inch K-38°s were to be mounted, on occasion, -.. 


ee . An’ the RBM66 and Suy-the reconnaissance capsule of the 
eo ee eos ee ee ee ee er ee 
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I SD pingle vertical 12-inch Kil, The other existing camera 


. v4. planned for medium altitade work was the KA-2, “Rotatable® - 


‘12-inch. Kie2's were scheduled for installation in both 


"ae RPeLO4 and RP-105, while forward oblique Ké-2's of the 


g ae ee 


. Median altitaie cameras sti in developnent included 


| the KU-23 and Li-22. Both 2h—ineh and 12-inch cones were 
" lamed far the Tir13, and this mde the camera suitable for | 
”. medium’ altitate work. The LA-L1 body would operate at mediun 
| “ebtatde with a 22-inch cone jort as the waza 414.” | 


= The Bycon Manufacturing Company wag developing a camera, 


- the Xin, which represented a considerable step forward on 


the road to obtaining a truly up-to-date, high-acuity medium 


|” altitade rectenaissance camera. Designed primarily for high - 
speed, low altitude photography, the Ki-4 nevertheless was 

» fe be unable with a 12~inch cone for mediua altitude shots. 

‘Tea format was four sui one-half inches equare and it carried 


wp to 500 fest of five-inch filn in ite mgasine. 


It was a fast-acting camera. Its focal plane shutter 


conid ogionte a8 speeds wp to 2/1000 af « isewnal, 4t could 


cycle six times per second, and its film could be moved during 
exposure at a rate of. 10.8 inches per second for image motion 


compensation. Its lens. was fast, too (t/4.0 for the 12-inch | 
- cone) cod the’ canarats weight was shout 45 pounds. The” camera . 
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exposure to defensive fire. The chance of interception by ey 


KS ro 
Sat 
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tol pc tate a extent egwnc conte sted 
“The contractor delivered the first experinental. model | 

“eet K1-4 to the Aartal Recounaissance Laboratory at Vright 

| Hield early in 1955; flight testing in an BF-O4F hed begun 

_ ty: the end of the year. These tests ware considered successful 

and, ‘by March 1956, plans were being mide for procurement 

Gt a pervion test quantity of 21 canaias by tate 2958. 





The region below 5,000 feet altitude, like that above 
30,000, was becoming! Ancreasingly important ‘to saéial recocuienance 


, Canara designers by 1956. In low-altitude operations, problems - 
| Of navigation and precise location of targets ware intensified, : 


“bat Low-flying reconnaissance airoraft had the compensating et 
_-ability to get in and out of target areas without-overmch = 2. 


dummy radar, missiles or antiatroraft fire was greatly lessened. 
"The value of low altitate reconnaiseasion was brilliantly 

" ALlustrated in September 1950, during the Korean fighting, 8 

‘ty three RF-80 pilots from the Fifth Air Force. They made 

_." four very-lowaltitade flights over the invasion beach at 

| Tachton, tying to ent plates which would show the beteht 
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‘of tas seamalis and to locate defensive srmamnt, cantare | : 

-~ “and shoals! which might sung ‘landing atteapte. The RF-80's, Pew a 
corr sng 22 cameras, aade both vertical: and obldqne shote, | | 
aba from about 3,000 fest altitede, whtle the chiiques ware ‘4 7 al 
“shot as the airoraft streaked toward the bench at altitaies an 
"etageen 100 sm 300 feats 

_ Bewalte wore excellent Invasion forces based their 
‘Vise for ah assudlt on the seawall height data derivid from 
“the: ‘photographs. Anphatsicus trcops stormed ashore equipped | 
. withi the’ necessary ladders, and went over the seamalls easily. | a ae 
| Tas. walle proved to be almost exmctiy the height calculated | | | os 
o™ + from photographs. Odlique views of the beaches from various 
‘disjances off share also proved iuvaluabile to the crews operating 
tating eae ) , | ee ae 

‘In general, ‘ow attstade, hie epee recienstnsence, pot we 
| pray required sliort focal Length lenses, high shutter ‘speeds, 
snd high image motion compensation rates. Mopt af the ‘low - 
-, altitade cameras operational in June’ 1956 used 6-tnch lens ; - = 
‘cones alnost exclusively, but some cameras under development - 
“wore to have lenses of 3-inch—~and even 1.5-ingh--focal Yength. 

a The - venavable K-17C and K-22 cameras still served = 
- 0m low altitude reconnaissance missions in the RF-S4F. 


gm ‘Phe. tri-camera.array of 6-inch K-17C's used for area — 
- ee 


~w Jt hi : 7 . . ; . t 
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‘ee ‘Other existing cameras planned for operational use 
| dm yeoonnaissance aircraft still in the development stage — 
“++ "2 were the Kael and Ki-2. Tentatively, a l2-inch Kiel. 

. +. Camera, mounted at the vertical station of the RF-105, 
"+..." was to serve. in alow altitude capacity in addition to 
+7 performing area search and medium altitude reconnaissance 
|” femetions. Kj-2 cameras with 6-inch lenses were slated 
“" . foe installation in both BF~104 and RF-105 aircrafts — 
iy She RF=1O4, the Kie2 to be installed in a rotatable 
"* . wount and used strictly for low altitude work. ‘In the 

‘. RFa1O5, however, a tri-camera arrangement of 6einoh KA-2°s . 

' doubled as high altitude area search cameras. ‘The RF-105 
‘was being engineered to use both ]Zeinch and 24-inch. . 

" Kae2*s for low altitude misaions as well as the 
... wissdions for which the cameras were designed. While the 
| 12einch Kie2 was first of al). a mediun altitude canera > 


. an BE L405, it could be valuakile for low altitude 
stove. 


“+ iam eaty preduitdon samara ppeafiacly designe fe tow 
co missions wes the Ki-3. Equipped with 6-inch lenses, 
_. those ‘cameras, were isistalled in the trinmetrogon mounts af = 
FB-H7*5 for’ exeluaive use in low altitate reconneissance.” 
= _«, The KA-3 camara had a Qeinch square formsand used up - 
to 390 feet of 9.5-inch flim. As of Jume 1956, 1t could use 
only one focal length lens (6 inches) and it was installed. 
Sa enly one tape Gt atverntt, the FO. The camera weighed! 


. one se gees we ge ae-ree oe tb or CT 0 8. ie 
. 


" cabaitt 30 pounds and was capable of eycling twice every second. 
_-', ta fasten shatter speed ws 3/800 of « socomt-nrather alow 
gop Low altitude work--but it provided image motion compensation 
fT auth en"hdgh as seven tantne pun, pooaeds The KA-3 had been 

-° sngineered for inataliation 4n a torquer nomt, but in oper 

: ee 4t appeared caly as a ieihieicaiies 

. ‘The Air Foroats stale of developmental lov altitade cameras 
a Seaaelieieeiailianas simply because the quantity — 
et pardwire was 20 large. Appearances were deceiving, however, | 
5 ant eJeantng out the lass daportant tens required ocewthing | 
“less thanterculeaa efforts. Five of the cameras planned for 


| the low altitude mission were also intended for high — 
| - altitade reconnaissance, and, only two were a 
: -altitade cameras. : 
: 7 The Kis} camera was being developtd for low as well. as 
* medium altitude work. In the latter application this camera 
|  wedhsad a 12;toch Lene cone, The low altitede model of the 
| : Klett iwodd, accommodate either a 3- or a 6-inch lens, ere | 
| : | The KA-5, ostensibly a high altitude area-search camera, 
was also a-good bet to perfars the low altitale mission, Like 
: - the Kink, the Kin5 would utilize both 3- and 6-inch lens cones, 
= bat, in addition, a 1.5einch cons was to be developed especially 
| - for it. ‘There vas some thought among Aerial Reconnaissance 





: , pen aen sila that a Quinch cone y might also be dest gnsd 


for the IAS, but the requirement for euch & cone was not 
ee mt tire. | 
. "TE was possible that the 11-33 camera, using « 22-inch 
/ _ cone, would also serve for low altitude missing, although 
plans for’ the Ki-l3 concentrated primarily on higher altitades. 
< Man Ka25 and the Lin fore both dattnite ooytendars in the. 
ow altitude race. The Kl~25, a@ 6=4nch focal length camera — 
_Mestinied for installation in the RB-58, was a high altitude 
area search camera like the KA-5. and KA-8 but it could perforn 
| _Adequataly 42 a low altitute mission, and plans for its develop- 
“ment, foresaw just ‘such a fubetton ane el oe using 


=. either a 6-inch or 2~inch cone, would almost certainly see 


"| fature duty as a low altitede reconnaissance camera, sabiheiiiidie 
© sm whew of ste tart stutter eyeed (1/1600 of & second)” — 
a Except, for the Ki-S and Kink, these cameras ‘had one serious, 
" dravback in operating at lov altstutes. They hed large formats, 


"ee -(either'9 inchs square or 9: by 18-incbes), and this meant 
a ‘mechanical difficulties aplenty when high image motion com- 


‘pensation™ rates were attempted. _ It also meant that- for focal 
“lengths shorter than 6 inches, umnsually wide-angle lenses | 


ae would be essential. In view of these ciroustances; the trend” 


4m low altitude cameras ‘was tovard the. use of 70-nillinster 
film The. ris 45-inch square format was still somewhat 
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vn 
"dane fr tay Mig aped otro, Wt the Hs wed 70 
"“eiRineter £m, as did two other law altitade cameras, the... 
Hir26 and Khel, | | ms 
The H4n26 was coe of the three cameras being especially 


; ‘dentgned for use in the RB-58; it ims to be exclusively « 


ate man, Tt produced & 2.25-tnch squere ax 
" posure on 70-millineter ‘gsm carried ina ata capacity. 
“yagasine, and it relied on a juinch, tf5 Jens. Ite shutter: . 
SOE Guciaitobeni apenas, 


", becond, eliminating any need foi image motion compensation 


Jand special’ mounts. The camera could be rigidly mounted to 


« 


“the aivfrane sincd the fast sipitter speed would mility vibration 


and motion effects. The KAn26 would cycle about 7 times per 
‘goocnd and would weigh between 14 and 18 pounds. like the 
_ TeQ5 and X1n27> the XAn26 wag stlt in the bench tenting 

stage at the ond of June 1956." ohare 
| Very similar to the KA-26, sittiough gt being. designed, 
"fora specific weapon eysten, the. Hin16. camera also used: 70- 


_millineter fe and had a 2.25-inch square format. ‘The contractor 


i = ‘for the KA-16, the Bulova Watch Company had by June 1956,’ de- 


" Vivered three eajperinental models of the camera to Wright 


_ " Faeld. The KA-}6, like the KA-26, depended on high shutter 


_ , Speed (np to 1/4000 of a second) to reduce image blur and 
_ tail no provision for aynchrenising soweant of the fim Quring 
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| seporars with nowinent of the image across the fooe} planes. 


-- Centparative tests of two different lenses, one £/1.5,. the | 
- other £/2.0, beth of 3-inch focal: length, were to show which 
its most ‘appropriate for the Kinl6's low altitale mission. 
Te re would, : of course, incorporate automatic exposure. 
“Yooutzel, dnt coded data, recordin, and it would oycle 6 tines 
pe acca 
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the requirements for an serial mapping: camera were eam 


| treasly rigorous, aot caly fron the optical sténdpoint of 


“high resolution, excellent definition, and Lack of distortion, 


ut allso from the standpoint of mounting provisions. Such 
_ “& camera bad to compensate for or overcome speed and vibration 


“affects, had to be iaounted so that it was vertical, ard the 

| enibint awrtal photorrph tat to be ‘Sinmataite wn acura 

“iampe ‘of the area covered. = “ | 
 tumeal operations requirements of 1955 called for aerdad: 


i] 
Ae ie Ay! 


a mapping from altitudes so high and with accuracies so great 


. 88 to. be cimpletely beyond the scope of current equipment or 


e 


_surrent knowledge. The Air Research and Development Command’ 
etme Progan Flimaiag Docaat on pootoerapy deliberetely 
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 wtapetated the protien in oautontag, woonsiderabls develop- 
att work will be required to provide this capability.” a 
| 7  Commnd headquarters, in technical requirement that 
cee followed inthe wake of the planning dooumint, called for 
- the establishment of a “sound research and development pro- 
. grak” that would result. ina "time~phasod increase ‘in the. 
“mcont of datas that oan be recorded on in and ts pro 
os | . dle am effective substitute for inoreased focal length, bulk 
| sand wadght of eertal oquipment, and ‘the present production 
ef: ‘fantastic quantities of negatives and prints." Readquarters % 
—~ a hie hope that Ultimately, “a single suall photograph — 
| ‘taka from vory high altitade iD2 yteld, when examined by 
| & microscope, the sme ancunt of informtion that now 1s ex- 
| “tracted trom thousands of aerial photograpbe.* : 
LL) me official requirenent for aerial mapping oameias spact- 
; “fled an exacting development schedule. By 1960, navigational 
“nape prepared by reference to serial photographs were to show 
| “detatle vuich could be pinpointed to withisi 1,500 feet of 
7 “thea true position and within 100 feet of their true elevation 
above sea level. Larger scale “target " naps were to enable 
5 Re. pinpointing of detatis to within 500 feet of their location’ 
and 50 feet of thats elevation. vee : - 
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‘By 1963, ALL mage based on serial photography were to: 


|. meat the requirements of the 1960 “eanget® maps, and the photo 


graphic zapping system itself was to be of “very high acuity® 
"and of "DALE the formt aise and focal lngtii of presaut. mapping 
"Photography." Attar 1965, accurate mapping photography from — 
% warth satellites was to ‘be the objective. - 
ed “In, 1956, the altétade lintte and-sccuracy of aerial mapping 
“cameras were far rémoved fron the optinistic requirements 


“as ‘of the technical program. Mapping cameras could operate to 


"about 25,000 fest altitude, considerably below the 60,000 ° 
"soot desired ty 1960 or the 300 wiles desired soon after 1965. Points: 
on the ground could be located’on 1956 aerial photographs 
os to within 2,000 feet of their true geographic. position;, but: 
this was only possible et relatively nodert altitudes. 
The cameras in operational use throughout the Air Forge 
. for serial mapping were the hoary r-i70, the TH, and the 
_belativery new KC-1. The E170 was not ordinarily, enatdared 
8 —_ SABRES but it served on ‘occasion in that capacity 
in thé RB-36. ‘The mapping camera called for in most operational . 
Aireraft was the T-11, Single vertical T-11's could be mounted 


a in the RB-36, the RB-W7, the RB-57, the RB~66, and the RF-SHF, 


| MudJe! three T-12"s' in a tricmetrogen array could be mounted ,; 
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-1-th'the eaprute of te -S2, Haturally, only the vertical 

| ‘camera of a tri-metrogon group was the actual mapper. The 
‘two side obliques aided in deternining the flight attituie 

Yt Bae atrerart iy stewing the poet tion of the horizon on th | 
left and right. oS 
o In Jane 1956, « replacement ‘mapping casera was in pro- 

" dnotion. Made vas the KEL, mmthotared ty the sane omapany 
| (Fairobild Camara and Instrument Corporation) that made the. 
han Tt vas interchangeable with the 7-12 in all staniard 
se Paves mapping noes The KC=l differed very little fron 
‘the cider canara, having the same format, film width, lens, 
shutter speed, and mount. It Was, however’, about 20 pounds 
" heavier, and it cycled somewhat faster (once every two instead 
df -avais ticee eeceninse: The KO-1 was also built with an | 

| Antegral aagasine. : 

ALL of these ‘cameras hal coe thing in comon--they wer’ 
|yaed for mapping as single verticils only. ‘This was'a definite: . 
_ Gtbadvantage, because as photographic altitudes. increased,. 
“the doterntuation of the heights of ground objects bectne 
es “almost Amposs4tle from single prints. " Acourate contouring 
» 10f mays tims developed into a major problem area. By ‘early 
| 2955, Sh trend wap Sven tn mn does ant erate | 


- : ; : : : o. 
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- ptioah aystens tn a single body. Convergent photography | 
"was also strongly advocated by the Corps of Engineers, since 


| co at permitted more accurate determination ‘of ground contours 


and object heights from high aléitude and aided the photo 
ae Anterpreter in other ways. ‘The engineers indicated they would 


i a need a convergetit mapping system by: 1960, and. sate Aix Force . " 


Pe “qbtatiiahment of 4 development progran to this ex. 

| | “ ”. Im January 1956, the Aerial Recomaissance Laboratory _ 

a , began work on "convergent mapping cameras” capable of self- 

; : : sustained operation at extremly high altitudes and under | 
"extownely Low pressures. This. high priority task required 

“a 6~Anoh, £/6.3, focal length, distortion-free, wide-angle lens, 
oe Seinch square format, and very high acuity. The convergent 
" systen was to be capable of resolving a 20-foot object and 

| of Sdontitying an 80-foot object at @ scale of 1:50,000; it 

, "was to be Light and compact, and it was to fit in a precisely 
: ; engineered torquer a," 

ae . On 18 duly 1956, ee ee Se ae ee ee , 
Section Hecomended converting the KO-1 into a duplex mapping 

© samara. The schedule laid down in the task plan called for 

| “| delivery of the fret expertowntel sodel within 18 months of 

: the stenting 9f the contract. | 
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: Wight photographis recomaissance ty mid-1956 was ooo 
“Yaiteated Sa etther the high er the Low altitade region. 

" Mledim altitude night cameras, which included the 1-36 and 
the! pewer 1-97 and KA17 cameras, would continie to serve until” 
* operational altitudes finally outran — capabilities. 

. “The high altitode requiressat for wight cameras called 


| “for reconnaigsanse photograpty ty 1960 at altitudes of 70,000 a 


feet with the ability to recognize objects five feet square — 


0a. the ground. Since night shotogrezhne txt 2956 were scaresly 


‘able to. pews recognition of objects 20 feet square. ‘fron | 
a feet, . Antansive de davesopnent both of. cameras and a 
7 : 


: was essential. 


‘Might photography involved several serious problems. from 
whch day photography was insulated. " Perhaps most important 


zy "was the need for artificial i2lutinants uhjch packed tremendous | 


_ eand}apowar potentialities into relatively small containers. | 
“Even with this aid, night photographs required long exyomure, 
‘times and this, ae Fem required extremely accurate image 

motion compensation. Hight cameras also needed more control 


“equipment than their daytie couterparts--for example, a timing 
+. mechanism for synchronizing the shutter with the explosion — 
' ', of the photoflash boub or cartridge was mandatory. Moreover, 





‘die to their greater couplextty, wight photographic systems: 
were ‘nore expensive, as well as less reliable, than daytime 
i ey 


Right camevas being used operationally in 1956 for 
reconnaissance included 


5 Bes high altitude specific 


target 
the K~36 ani K-37. While the K-47 (a replacement for the — 
installed 


"2S 239) wae in production, it had not yet been 


;’+ an Qpeyablodal airopatt,, although its use in the RB-66 
had been scheduled. 
As of June 1956, the scuevbat antiquated I-36 still 


which its magazine carried up to 100 feet. Tt was engi- 
neered to accept cither a 24-inch or 36-inch cone, although 
dn 1956 no operational aircraft could use the latter with- 
out: special installation. The 2-inch model had‘an intra- 
ul can. See ee ee a 
every ° . | . tion 

. Fate as €1ve Sates yar seecml, ‘unt tit aneera war do 

' signed for installation in a torquer mount. With a 


- 


. eter? Me ele a5 
. Moderate he. a . i ates welt. ‘ 





; e a <7 . **) Dne Kah, which went into production in May 1955, | 
ae . had the same film capacity and format as the Ke37 . 
ge  £t was slated to replace; it could use either 12-inch, . 
| 1, 2/2255 or 2teinch, 2/4.0, lens cones. Maximum shutter 
“5. speed was 1/200 of a second, tatice as fast as the K-37 
. -. ghutter, and the camera was capable of cycling twice 
on - @very second whan used with a magasine with provisions — 
ar are motion compensation or onde every two and one- 
oer 2. half seconds otherwise. It was mamfactured by 
ot ear © (18-6). 
“. ccs Dedng developed for. the K~37. 


alae development to mest the rigorous requirements of 
| the 1960 to 1965 pebiod mas a camera thet would, Af perfected, 
‘represent a real “breakthrough” in high altitade night—and 
© "even adaytine—photography. Tuis-was the “curved fiela" night 
ap - _ samere, ‘for which the University of Rochester hed developed 
ae _ “ quexperimental lens as early as 195%. ‘The Aerial Reconnaissance 
_ “‘Taboratory felt that if sufficient-funds were provided, this 
tyne of camera could be developed qiitckly enough to make the 
- ¢ datriout transition from. 30,000 to 70,000 feet An the short 


apace of five yours anu at the same tine meet the high resciution 


: 

- "tbe £/2.0 lens had. boon delivered to the laboratory 4x 

: daa cela edna eee 
“" “board” model, camera were under way. During these tests, usable 
"Bight photographs were obtainad fron 11,000 feet using « cap 
Pound photeflash cartridge. This was double the altitude — 
“atwiich night photograptia-had hitherto been taleith the 


er 2 
— ~e 
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- ‘ahme cartridge and the bast G-dnsh tens fn the Ate Force 4am 
”* wentény. The tests indisated considerable promise for develop- a 
| + mma of mat paotogrephte systea which would be relatively | 
“gua. dn sige and weight and would require a minimum of artificial 
| i ow ey EID 


95 


“WE the feassbLlity of the curved field camera proved, 


esate an tah 200 be tog sh 180 
| “Tens and curved-field might camera fpr high altitude reconnaissance. 
"Test results hed shown that such & camera could realise 70 
‘percent higher acuity than flat field cameras in current use, 
and that it required only about one-fourth the artifi¢ial | 
| illumination currently deemed necessary. Plans envisaged — 
; three of theoe cameras oxinging isi a single torquer mount 
“and photographing through a single uindow. One camera would 
las lida ik oat thee iia ia ah ie Matte 
east ‘the other tuo were left ant right obtdayes.” ra 


By early 1956, requirements for the advanced camera vere. 


-avadiatte in a Little more detadl. The camera was to have 
| ‘double the acuity of curreit cameras, was to utilise i]luminents | 
and was to wedgh only one-thind.as mich as cameras currently 
| sds use, Zt was ‘to be capable of self-sustained operation at 
| < Bgh altitudes, lor temperatures, and nearvacuum conditions. 
= Designers hoped it woud rescive 2 seven-foot cbsect or dentist 
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oN } oo: ‘2B-foot object on the groma at a scale of 1:50,000. Coded... - 
| dala recording ime mandatory. Since 21) film handling would” 
oye yapd “and antonatiio, the Air Foroe-plamed to. stady higher - - 
" gpeed f1im for possible application in this camera, ant even af 
-“geborne rapid processing would be considered, ‘The Aerial - 
‘Reocnnadsigance Laboratory anticipated that contemporary might 5 
| "ah wLtatade ‘photographie aystaa iitght could be reduced 
. Som over 14,000 pounds to about 4,000 pounds, and thet’ an 
-f5 experimental model. of the camera and lens would be delivered’ 
within 18 sonthe of the signing of a contract aid the receipt 





7 th Air Force's Low altitude equipment for night photo 
graphy was, in 1956, grossly inadequate to. meet requirensnts. | 
"While 4t was true that when the Korean fighting began’ the | 
- Photographic Laboratary at Wright Field had a low altitude 
“night Hecomatasaice eystem ready for use, that systen was | 
extremely crude and mreliahle, snd whatever useful information 
Ab provided was move the jroduct’ of skied operators and 
| "interpreters rather than the excellence af the equipment. 
. te gs Because of various adverse factors, not the least 
+" op. ef which were the dearth of funds and the relative lack. 
, 2°’ est” Of emphasis ty higher headquarters on low altitude night . 


. photervaiier, le MAAGOSE tho badicens of the low Galiele ot 
a “night reconnaissance migsion was still the marginally | ; 


P I 
2 Ada. amtgee GY 


FS g¥equate Tednoh focal length K-37. A newer night camra =. 
"f° wits a smaller format (4.5 inches square) and shorter focal jo=§§8= «|. 
i. length (7 inches) wee toe K-46, but it was 


for installation RB~66 and RF-101, neither ofwhich 


either 40 large h cartridges or 104 small ones. 
An alternate pernitted a combination of 20 
large and 52 small ° 


The K-46 night camera, made Po 7 
2250 feet of 5-inch film per load and had a format 4.5 . _ ae | ! 


setetpe eee Bed eam abe bse . 2 Re ae? Om eee Dengetpeae . = ee ge eee em = oe 


UNCLASSIFIED - | 
| | ‘VIL-65 


* a 
. . aS s 
feet © Fo Ole 
. . 
* 
. 


“tanly 4n-1956, the Yaboratory started work on & night 
sateen that could meat Lowaltttude requiredeats for the 1960-. 
1965 penta The task called for a duplex camera capable 
‘of operating under adverse Light conditions and compatible 
“With flash bosbe, flash cartridges, mercury aro lamps, and 
Ley ‘Possibly even infrared or atomic radiation. Project engineers 
; * 4s aantisipated that’ the new camere with two sets of optics in | 
| “ignm body would give the same coverage provided by @ tri-cemre 
array.of Ei6ts, and that great reductions in camera weight 
-'.* “gud window sizes could be realized. The camera was to have 
| d:very-fast shutter, an image notion compensation rate as great . 
| a8 cnine inches per.second, and was to be capable of cycling 
five, times per sectnd. Witimtely it would be mated to a | 
N.5-Anch focal length lens cone of very high acuity, but for 
7 “the Ammediate future a 6einch lens. cone would be adeqate, 
~~ enon ft wel be 45 tosh omarey in « camer tay 
- Fequthing a So flash detector of extremely = ‘peattarttcs 


: Tiumnants and Light Detectors 
“By 1956, night photo-tiiiinante ware producing about 
"eae tines as mich Light as thede World War II forebears, 
"but they wire aleo at least taeloe as heavy. One of the immediate 
“tasks, facing Air Foroe, and Ordnance pyrotechnic engineers | 
__ Was 'thns the reduction of beab and cartridge weights for use 


ee UNCLASSIFIED 


wo = = - - . “-w-+ » ome 
4 
’ 4 ; . . : 
a é , 
. ra “2 
-«¢ oe a A 
° 2 . . ~ i . he ~ . 
yo. ‘. » er 2 ¥- 
4 aes aa ae 
3 : ‘a e 
ce a ry .4 ; 
es . 
* : 
es re 
- . « .*™ 
° be . 
. 9 
% * e * 
. of 
. . 
a 


$a htgh epee fighter type recemalisance aizeraft, and at 


"the same tine to increase light output even further. 


The 165-pound M1204 photoflgsh bomb of 1956, with a 


" Ught output af scathing, over 2,000,000 candlepower and capable 

: of producing usable photographs. fron 40,000 feat with an.£/. | 

; lens, was a far ory from the World War II MoN6, which wag 
“barely adequate for night photography at 9,000. feet. Never- | 


nos theless, io fighter type atraraft could camry muy 165-pound 


bombs and’ stil) have room for canes. Luckily, tests during ' 


i. 


— had pointed the way to a substantial reduction in photo- 


"-Photoflash cartridges 04.232) weighing just about one 


. youd fiero uned tn a series of night ror enntee experiments 


at altitudes fron 6,000 to 10,000° feet in 1,000-foot increments, 


prompted the conclusion that « 40-pound flash. bosb coal | 
‘tbe t built which would. make 40,000-foot night photography feasible! 
| he eftiétency of the flash powler being used.in newer Air 
Forde cartridges was phenomenally higher than even a year 
| 2 befare, and. this arenes eae Sinort entirely to muufuctaring 
- techniques rather than to new ingredients. 


Tere was still plenty of opportunity for the prime pyro 
technic development agency, Picatinny Arsenal, to create new? 
compounds of vastly higher efficiency, ne ae 
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2 Gop ta the. Air Force to design aerodynaxic — shapes suitable P i oe : a 
7 be supersonic, high altitade release. Pie | 


i Eclaseinstednidailiieadity fusing systens, - 

| “Abd. Neub shapes so that night photoprephy at altitades mentioned 
"nthe technical. requirenante could become possible. By making. 
amon ft a ng hat 
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| Early 4n 1956 the laboratory began to coordinate and 


as‘ detonating strings of flash bombs simitaneously, the Air 


| ooh belied that the alittda meron ond be mt 
_ pth bebe maar ten the OL 


_ Low altitude night photography was not overlooked in 


the search for better s1luminents, Tn development ‘aa'a "aint 


* systea for the altitode region between 500 and:2,500- 


san aystem déeigned to'ayply miniaturization techniques _ = 
7 e. ee eee 


. « 

’ use @ 
» 
¢ . 


‘The Aerial Reconnaissance Laboratory was moni toring dovelop- 


‘ment Of other iMineinants in addition to those wiilising flash 
7 power. -Mot the least 4mportant’ of these was the continuous | 
"“gource aizborne. floodlight. Xenon-filled flash lamps of-high 


intensity and short: duration had been used during World War 


‘Tl:with indifferent, success, but developments and tests since | 


| ae vIr-6e 
Bhat time had Seki vast tuproveneats an the stectrioaiy- 

operated Light source field. | 

One undertaking that held great sci for the low altitude 
_ range from 500 to 8,000 feet Anvolved a mereury arc {1 lumination | 
dyotem to be carried in the. wingtip pods of fighter type recone 
‘naissance aircraft. —— tests in 1955, performed in a C47 
- equipped with 3 morcury arc Laps proved the feasibility of such = 


: @ system at speeds below 120 niles per hour and altitudes below 


2,500 feet. ‘Upon completion of these.tests, two contractars | 
- (AiResearch Manufacturing Company and Marquardt Aircraft Company) 
‘Began to. develop ae mercury arc iLumination systems. Both 
| systems ‘were to be powered by ram-air turbine-driven generators | 
‘Anstalled in wingtip tanks and tegted in an RF-84F at Wright Fiera, 1 
By March 1956 » the Aerial Reconnaissance Laboratory had 
| - received from each contractor a 12-lamp system capable ‘of 
| providing about eight ‘times the illumination previously ob- 
‘3 tained from the C-47 installation. The laboratory analyzed the 
units ‘structurally and.by 15 May had installed them in an RP-GhF 
' for flight testing. ‘The airborne test was well. under way on 
~ 30 June, ana. plans were being laid for fabrication of an ex- 
perimental: 21-Lamp mercury arc’ syste by 1957.197 
‘In the case of a eonkinuous light source carried in the 


2. . aircraft s.. synchronization of the camera shutter with a flash - 
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Slag aught vas not a protien. When boshs or cartridges were ; 
‘ used; however, the synchronisation problem was considerable. 
0a nee ee 

+ to the grouad, and the trajectory of the boab had to be sash 
: that 4b vas mo Longer in'the camera's field of view at the 
time St exploded. | | | 

2 shea salle inne oathadiaais aleaical ibeales Wiemann 
| biden 
_. by the use of a flash detector (attached ‘to or incorporated _ 

“dh the camera) widdh was built around a photoelectric call, 
andy the use of a! timing device synchronized with the tiner 
<n the flash bond. _The latter mothed required such high orders 


2 ee eee oe ae oe 
psieedane ig +on  eeeetnmete inane ene, a ene |: 


. of accuracy, however, that most laboratory and contractor ; 
sic i iia si abl Nalin: ig waa | 
| oS ge the three ‘or four years following World War II, the 

= Photographic Laboratory at Wright Field developed: flash detectors 
“ Which were designed to open the camera shutter only during 

, _ the period of peak Light intensity from the flash boub, Since 

. the total time of the Fast encompassed about 1/6 of a second, 
| | this meant that the camera shutter would be open for about 

= 11/100 of a second to utilise the muitmm ilineinétion. By. 


_* 
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; 19895 however, the laboratory was already laying plans : for” 
_ Light: detectors which would open the camera shutter at the 
a Beiinnsing of the bomb ‘explosion and close it only when the Light a 


was completely dissipated. | The longer exposure time pererey 


| irieréaned the problem of image motion compensation. 


World War a flash detectors had generally been aimed 


- directly at the ‘lash bomb’ burst, point, but this practice 
 eatsed many spurious shutter trips due to searchlights, flak 


> bursts, and ground “fires. Tn consequence, flash detectors 
_- came to be operated by light reflected from the ground, although, 


by 1956 altitudes were becoming s0 great that ‘reflected Light 


was no longer intense enough. to trip camera shutters.109 


_. By early 1956, the Aerial Reconnaissance Laboratory was | 


: attempting to eliminate known deficiencies in production flash 
detectors and to design. new ones. One flash detector improvement | 


called for amplifying the voltage. pulse generated by the bomb 


«, burst, ‘and increasing the sensitivity of the pickup cell. Photo- “ 


graphie engineers believed that the improved detector would ‘trip | 


a camera shutter — five milliseconds of the beginning of 
the ‘bomb or partridge burst. and thus allow utilisation of about 
90 percent of the illumination, 


: The laboratory also studied possible : new types of detectors . 


= ‘capable « of eens at extrenely high altitudes » the nature . 
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‘abd Antenetty of grount reflections, and euviromentel, oon 


) | Aitions that Light detecting equipment would have to endure. 


. Tt appeared thet the night photography technical require: 
‘meats of Ootober 1955 could only be mst hy using the light 

from several simultaneously detonated flash boubs, so investi- 

__ extions of new bomb iuitiation xethods began. One stuiy concerned. 


: “a resiote boa initiation system directed fron the reconnaissance 


aircraft itself. The investigation centered. about various 
| types of fuses which reacted to light signals from the ‘comtrol 
" adroraft. The object ws to design a fuse tint could detonate 


“a salvo of flash boubs slmitaneously upon receipt of a stigle 


control signal from the sireraft. 
: A ‘warning flash device” was: neering completion by the 


end of June’ 1956. The warning flash device was a pyrotechnic i 
"cartridge ejected from the tail of a photoflash bosb at a 


Predetermined tine after the bomb was released fron the air 


) 1 oragte The cartridge would flash and simlancously detonate ces 
’ several boats ‘through photocell-actuated fuzes iucorporated 


“An each bob. The flash of the cartridge also served to trip 
the camera shutter in time to mike uso of every bit of S2lumination 
112 


"Provided by the bombs. 


in addition to working with sach articles; = Aerial. 


| " Recontadssqnce carsales? investigated methods, of producing 


ces a NPS Lea Meteor. 8 ese = 


ma 


that of recording the impact of boube, rockets, and bullets | 
: delivered either in air-to-air or airato-ground attacks. 
7 early every airoraft that carried conventicat boabs as part 
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oo lett photograph with 14tte or no artifietal s2tunation 
aban. ‘Those entrusted with this task were to take note 
"of new high speed lens designs; development of high arder, | 
- SStrenely emul aise Stuntaate; Light amplisioetion aystent, 
on fAin) and evidantion results of the latest hgh speed 

filme, Flight tests in early 1956 hed already succeeded in 
_eetadndg' nether Loy rescintion pape unter moonlight 


. . ‘ . ‘ 
‘. a . 

. * e 

‘ 
. e a 

. * . 

. 4 . 

. 
. <8 ’ 
. . 
. . * 

. 


. Another field of acrial ‘reconnaissance photography was 


eae armanent was’ equipped with a Po2 aerial “strike camera. 
” ‘This was a fist~cycling (six tines per second) still pictare 


camera with shutter speeds up to 1/2000: of a second; it used 


~ xb0 feet of 70-millimeter fila, The P-2 could accomodate 
7S different lens coves, with focal Lengths ranging froa 
"'as5 to 12 Anches, for boub damage photography it lov, tims, 
| and high altitades.. Tt weighed only about eight popnia, va was 
oo ee a ee 2.25 inches agro. 
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_ | - te The! P-2 was capable of performing direct bomb danage | 
- assocanent with a reasonable degree of accuracy and clarity. . 
he advent of fantastically powerful meolear weapons, however, 
_ sant that bonberdwent airoraft no longer could remain directly 
a ‘crue the axon thiy wae tolbing, but had to be many miles from 
| - We Ranget at the instant, of bomb detonation. Thus, bomb 
— “damage asseennent could no-longer bs yartorned ly direct photo 
2, ae graphite wethods, but only by indirect, radiological or electronic 
") jpeans, The Pa2 strike camera, therefore, had a very limited . 
5 | fatare application; af any, and the Aerial Reconnaissance | 
mo Laboratory planned: oaly to attempt a certain ayount of product 
2 . & Smprovenent on the niin.” | 
'eOes The serial notion pistare camera, used alnost exslustvely 
. ‘s the gun camera configuration for operational missions, 
7 vas destined to be'the subject of mach future development 
| "work aimed at the yecording of air-towsir apd air-to-ground 
pve firings. The carrent operations? ie Force gan camera 
| was tie 5-9, 0 16:ns2tineter woking plots camera wth a. 
2 35-uillimeter, £/2.5 lens. ‘The H-9 was capable of operating 


“at altitades to 50,000 feet, but during clear daylight. conditions 


could record impacts at a maximm distance of aly 1,500 feet | 
‘from the lens. A tresendous amount of research and development 
| work looned abead 4f the 1960: goal of camera operation at 
200, 000-fo0t alti tades and ; 





20 4. OOC foot ranges was to be met. 
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* kutonatio exposure control offered aitficult problems. | 


- Ta. may 19565 the Aerial Recomaissance Laboratory concluded ; | 
- . flight tests of an patcuaeio exposure sacabetas sabi tted ty 
: _ Spostaltios, Incorporated, and recoussnded that the control 
/ be incorporated im ali 5-9 gun caeras. Such an item would _ 


substantially improve the’exposure of gui canara fila and 


. aattaty a long-standing requireaent. In 1956 the. lahoestory 
" "wan also conducting a \pro-yeer otody pf the over-all automatic = 

| exposure control problem, both ad air-to-air and no . 
ein oto wy? - 


“easly 011 development work having to do with & strike 


and gun cameras was. still in the stady stage during the first 


half of 1956. The requi resents for such caneras were. 30 fer 


tp advance of Ube abilition of exteting dejioes thet any kind 
of Spreduct sasproveasat* would fall far short of mesting then. 
among the tasks having to do with gun camera developuent were: 
: a proposed’ stay of ways to iaprove the quality of strike | 
| “Photography, including the use of thin-base filas; component, 


. developaent ~ of new fila sdvancenent nechanisms; developuent 


| of a recorkig technique to photograph fron beginning to ext 

the complete low altitude bonhing systen (LABS) manouver; | 
and ai stody of mtertals for use in strike and gun caneres 
* under extreme erivironmental contttions. 
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Daring February 1956 the Hight Fhota Section ofthe Aerial 


Reconnaissance laboratory proposed a step-by-step development - 
; _ Aading to’ complate night strike photographic system usakle 
gm attonate and atsitongroud missions. Tue firet step would 
. “be a feasibility etoly considering an airfired rocket carrying 7 
“gn A2lumtnator bead. Sich a rocket would provide 12iusination 
and allow identification of # tanget airoraft or missile, cause | 
7 teuporary blindness for the target qircraft's occupants, being 


about low-order destruction: in caso of direct collisions, and 


: possibly provide illumination sufficient for adim-to-groand 
19 
vi ales recording. a 


The ‘extreme requirenents for strike cameras not only 


made the H-9 camera obsolete, bat in addition rendered obsolete 
vat least five other aerial motion Matis. camaras in develop- 


“These were the KB-1, KB=2, KBe3, KB-4, and XB-5 caneras, . 


“none of ‘which (except possihly the KB-3) would ever become 
>, eperafLonal because of their limited capebilities, A truly 
_ advanged strike casera doin would have to avait the renilts 
ef the studies just getting under way. 





Beiause of the increasingly mobile nature of grou warfare 


| and because of- Special enviromental -conditions attechang iis 
photographic equipment, the derial Recopnaiseance laboratory 
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“$a 1956 vas engaged An an. exteneive progran involving aistorae, 
“processing magasines and: unconventional photographic methods. 
Tha ‘principal developuents in repid processing were a magazine 
_utilicing’ the Polarcid-Land wet process which could produce 
‘g positive print in about’ 60 seconds, and an Ansco magazine 
that gave promise’ of tarning out dry negatives and positive | 
| prints at a rate of one évery five seconds, The unoonveatiocal 
*taidhntques ‘being explored for ants pee ‘in atomic radiation flelds | : 
vardi the "xerographic” process and, tio other “photo-electro~ | 
_ static" methods known commercially as “electrofax" and Kalter.” 
.. ‘The Polaroid-Land magazine had  9-Anch square format 
dod was being engisieered to fit, nost stantard 9-ty-9-Anch | 
aerial cameras. By mid-1956, the laboratory had nearly con~- 


plated fabrication of an experimental magazine, and fature 


plans called for procurement of a single service test’ model. 
| In - early 1956, the devial. Reconnaissance Laboratory 
developed a standard Polarotd-Land ‘camera into ia redarscope - 


| ecander for use in B47 atroratt, While ‘such « camera was 


not strictly a reconnaissance camera, its utilisation as a 7 
‘navigation 412 showed the versatility of the rapid-provessing 
technique. The camera was installed in a B47 operating out 
| of Barksdale Air Foros Base, Louisiana, and was set to make 


. an a expocure of each 36omdegres sweep of the navigation — 
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-_ radarecope. ‘Tala allowed the radar.to operate interntttently 
“and ‘thus avoid passive detection and jameing. The prints ; 

.'. obtained from the camera were sufficiently. clear to allow 

" ‘the BUY? to be nazigated by mane of photographs slone, prompting. 
_ the Inia Recounaiesance Laboratory to recomeixi the establish- 


m nent of a. ‘requirenent Lor ——e ofa standard Polaroide . 


“A rapid-processing mgasine that oftered great promise 


for future high altitude work was betag developed by Ansco 


; : | Corporation in mid~1956. The laboratory expected delivery 


ef a breadboard model magatine in July, with fabrication of 
ae & second model after the first had béen flight tested. me 
| Anco magaaine was to have a S-inch square format, and be ussble sé 
with all standard Quby-$einch Air Force Cameras. Tt was designed 


"to develop'a dry negative and mks one positive print.. The 


"positive would be available sboat five. pegonds after the first 
exposures after thet, prints would spear every tuo seconis. 
The developed negatives remained in the mayazine, vbile’ the 
“prints were either ejected fron the airoraft for quick 
| pickup by gpcund troope or transaitted by facsinile methods 


to receiving stations within radio range. The. design of the 


Pe oe 


: complete. system vas being directed tovard operation uner the 
| ‘extrens euvironsental coniitions of very high altitale reosonatesance. 


on 
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Another tiinice documented but oti without a contractor 


9 ae sane 1956, caljed for a complete rapid processing camera 
ae for high altitude reconnaissance. ‘The ‘camera was to develop 
- “te-owm high resolution, (50 lines per millimeter) negatives 
1" vathout mmlcing postive prints. A fixed-apertare, fixed~focus 
— “lens of 12-inch focal length would be designed especially for 
. ‘thd camera, as woulA a very fast focal plane shatter. The 

+ iasiera would give 40 degrees of angular coverage, would re- 
‘quire no image motion compensation, and would operate under the 
| high temperatures ant low pressures characteristic of high 
| altitade, high speed flight. 


The aircraft was to be provided with a special views, | 


'. ver which the déveloped pégatives would be carried for imuediate 


interpretation. ‘Television transmission of the negatives to 


“a ground center was also to be provided for in the systen 
. fesigne “The canera itself was ‘to be very small in sise and 
ee 123 

- Ssgnt an weight. | | _ 2 4 


| ee ee ae er ee Te en ee 


‘thm savogriphtc camera bel the ascendency in wd-1956, although 
| other processes were unier study. The Haloid ‘Company completed | 
‘fabrication of an experimental xerographic camera in early 
1955s characterizing it as a “prototype for breadbginrd model 


cameras v* and the Aerial Reconnaissance Laboratary immediately 
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_ , and heavy for aerial. use, ‘and in addition lacked sensitivity, 
eceed, and simplicity. Se aa camera, however, 


“Ge paates were far lose attected ty storia radiation than 


- " were standatd silver halide photographic materials, The lab- 
% ofatory planned to hay five sarvice test models; one of these 
Ye was to be bench-tested, two flight tested by Wright Air Develop~: 


ment Center, ane ee saneer tested and evaluated by the Tactical 
en ery camera produced positive prints 4.5 inches 


_ ,aquare and bad a 12-inch lens cone. Its plates were coated 


with ea seleniun-tellurium mixture which was elavtrostatically 


charged before an exposure was made. On exposure the ‘plate 
was discharged, leaving on it an electrical image which was 


‘then Gevetcyes by passing the plate through a cloud of black 


= | sarboa powder. The image could be transferred to white paper 


‘by pressing jlate and paper together between rollers, or it 
could be transmitted by facsimile methods to a ground station. 
"Tt wes also possible to transfer the imge frou the plate 


‘to a clear-bese file for viewing or printing in quantity. 


— Serious faults in the experinental model prompted the 
| Iaboratery to pereee Se eulehment of a stady task aimed 
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idle a design for a‘ truly practical aerial electrostatic camera. 

“The Atour Research Foundation of the ILlinais Institute of 
technology was granted @ stady contract in early 1956 to im 
|, vestigate both xerograghy ani a process:called “électrofax.” 
“the study was to delve into methods of obtaining better re" | 
~* ““bolution throngh the use of finer grained plates with inereased 


er pon sient, and to investigate asad the problem ¢ of 


“nn . 
77 ‘\ 
' 


Pa “a, 


Cd 


» atonte radiation effects. | 


The electrofex process was sixilar to aerogrephy, bat 


toe, 


‘! photoconductive material on a paper base was used instead 
; 2 ena plates. A great deal of study would be necessary 


_ before this process became practicable, since the naterial 


fe was relatively insensitive and hence slow in ‘speed, and its 
125 


“‘yegelution ana radiation resistance were unknow. 5 

| One other process that. had potentialities for aerial 
— ptograpty was “kalfax," @ method of developing which gave 
almost infinite resolution, In this penenes> unfortunately, 
the only available photosensitive material was sensitive to 


_Mitraviclet radiation put not to visible light. Hevertheless, 


developing plates by the kalfax process was relatively simple, 


- a -_aéing either ordinary beat or infrared, and the plates thea 


-inelves were practically insensitive to atomic’ padiation, - 
| Tntonnive research Anto this method praised to be will wert 


the effort. 
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| - Camera stabilisation becane increasingly vital as. photo- 
graphic altitudes increased. Hot only did poor stabilization 


% mean poor resolution, bat, in the case of ares, search and eg 


“ wapping photograply, = camera that was only a “hair” off vertical | 


: produced photographs disoriented by hundreds of feet on the | 


“ground. Barly efforts in‘ the ‘field of casera stabilization 


"> ped, utilised penduluns as the vertical references, bat it 


was soon discovered that horizontal aircraft accelerations caused - 
‘sizeable errors in pendulum position, The Air Force then 
"‘shitted to vertical gyros coupled to geared servo systens. 
This. proved roasonably satisfactory for. daytime photography 
at, moderate altitudes, but: not for night photography with 


its longer exposure tines. Tt was the ‘nore severe nighttine 


requirement that led to the developaent of the torquer: sount 
im which there was:no mechanical gearing betwen the camera 
Gabel and the airframe, | 


‘A even nore sevem stabilization problen wes posed by. 


: the. requirezent for strike photography. During a “normal” 
"reconnaisstnce meson, the pilet of an sircraft concentrated 


OB flying as straight and level a course as possible, but,: 


7 "* during an air-to-air or eirsto-groond strike, he frequently 


had to perform viclent maneuvers, To enable the pilot to 
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| " "keep his attention on conket, the strike cameras needed mounts 
_ that would autonatically setntain s level position daring 
_ ‘fantastic afroraft gyrations. _ 


As of June 1956, there were several. torquer mounts in 4 


hake, developnent, all of which represented an advance over standard 
| “geared mounts, but none of which provided the degree of stabili- 
+ gation required hy the October 1955 techiical requirements. 
| “Wearly all the taske commected with camera stabilization were 
: ibs: perforned by a single contractor, Aeroflex Laboratories, 
7 : Incorporated. | 


ONO MAE IORE MORNE is akih, sik Udi, Seah nina dado 


aes accommodate four- and three-camera systems, respectively. — 
"Mae ontrnctor delivered a developmental model of each in | 
: June and July 1955, and the Aerial Rectanaissance Laboratoty 
| flight tested three . 36-inch focal length K~38 cameras in the 
Is~4 and four 24-inch K~38"s in the 18-3, ‘The mounts allowed 
| approximately 20 lines per millimeter resilation from the | 
_milti-canera arrangaments and provided image motion compensation 
‘by swinging the mounts rather than by moving the filn. The 
_, Rounts thenselves weighed about 250 pounds each and would fit 


in an aircraft fuselage 55 inches in diameter. One service 


| ‘test: model, of each was to be delivered by Decenber 1956. 


“The 15-6 mount (which was atorquer version of the standard 


oe geared 4-28 mount) was being enginsered to accept pearly'a}i 
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an P | ae Force cameras currentiy operational x (ths K~17C, K~37; 
8s KANG, KAh7, Kin2, and TL), This mount would actually be 
“the only standardised Air Foros torquer mount since most of 
tie other devetopasinte nomte ware tailored for a partioular 
5 Jadvoraft. ‘the 15-6, weighing about 150 pounds; peraitted 
| resctutien on the onder of 20 Lines par aillineter, As in 
| “the case of the 15-3 and 151 momts, Deceaber 1956 was the 
ae date for delivery of three 13-6 service test models. 
“l - dqpefiex Laboratories was also developing a general purpose 
- mount ‘for ‘damage assoyiment photogiaphy during raids with 
| sonveutiional bombs, ‘This was the J-32 mount, a service test 
model. of which the ‘Aerial Reccrmaissance Laboratory had put 
_ ‘through environmental tests by June 1956. This mount could 7 
| be dnstaded Sn any bosber type afroraft baving a vertical 
i cinera well, and could accomodate most standard Air Force 
caneres. "Tt provided excellent vibration isolation for the 
_, Samaras, and had a, remote pitch control peneitting the pitch 
_8pele/to'be varied from eight degrees foriard to 40 degrees 
rearward, ‘The complete mount assenbly, including control 
“box and cable, weighed about 48 pounds. The doris} Reconnaissance 
a. Laboratory expected delivery of nine more service tent models ~ 
iy Ste complete. with contrelis in July 1956, at which tine further | 


me ne Oe taste would be undertaken by Wright Air Developiaent’ Center, 


ern saa Bac caecin 130° 


| Air Proving Ground Céomund, and Strategic Ar Coomand. 
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_gaarentecing high acuity in a sasll recotmaissance camera. — 
Spd goal, of davelcpuent was to be a mount that would operate —- 
a a eI 
was While post of these Air Force torquer mounts neared the 
Veil of the development. stage, the Aerial Reconnaissance Lab- 
pa ~eyatory still faced the problen of satisfying the technical 

Ss “requirements issued by the Air Research and Development Command 
| _ dn October 1955. ds a start, tie laboratery planed a study 

— - tied “of all possible mounting techniques for high acuity cameras. 
| stuns veanteeioall ta lieinieiba daiia tedlacaiaiaasa 
en 

“task would be of special importance for som tine to cone. 

8 | deroflex Laboratories was perforning both study’ snd oon 
ponent development in the entire field of stabilization and 
mounting. Any ingrovenents.or important discoveries were 

to be carried into equipment-developaent. The investigatioti 
4ncluded such areas as low inertia mount systeus, “drift® - | 

: of mount gyroscopes, low frequency vibration isolators, en= _ 
vironmental protection of momt components, camara, center 

».9f Gravity, and tage motion compensation ‘by “singing” tech 





| | VII-85 
“teroftex vas 220 developing specific couponeuts needed 
for satisfaction of the high altitude area and mapping recon 


_naideanoe requireneats, One assignaent was to develop light- 
 wedght aysteias for determining true vertical during and after. 


"es "ucderate* ‘aircraft sianeuvers ani to investigate methods: whereby 


__aucii a system cou be tied Anto'an inertial autonavigator. 
The contractor vas building ten service test aystens in early, 

- 19563 these ware to be ongineered for use with the 15-6 torqien 

| mount. ‘The vertical computing systen would become unnecessary 
"At one of more cameras could be “slaved” to a central reference 


| guoh; as an inertial navigation eysten, This was to be done 


. through the use of two matched penduluns. Experimental equip- 


pent of this type was delivert to the Aerial Récomneissance 

i: Laboratory in October 1955. | 

7 daroftex vas also developing an extremely sensitive gyre 
scopts steadying unit for use in very high acuity Camera mount 

 ayotens. Not only was the unit to be fast acting and imsme 

, te intérfererce, byt it was also to operate effectively during 
“moderate combat maneuvers. ‘Two experinental units were being 

| fatwhoated by early 1956, as was an especially sensitive control. 

me The contractor was responsible for another task (suspended 

during the first half of 1956 because of the lack of suitable 


135 


test ackisten), which demanded investigation of rocket strike 
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<S peoceding tectitquess, Ho Limitation on aircraft maneuvers 
after firing of the rockets was to be allowed; the camera 

=) ‘mount vas to have freedom to move 78 degrees in pitch and 

"30. degrees in roll. As if these performance parameters were 

| aot extreme enough, the mount Steel? ooold weigh oxly aboot. 

lac | 

= “Another development involving peodiluas instead of xyro- 
_ opie for the stexdying reference in camera nowt aystens 

| ‘wan assigned by Aerial Recomaissance Laboratory to the Bil 
" dack Sctentitie Instrument Company. The contractor was to 
“investigate “long period” pendul us as possible substitutes 

_ for gyroscopic motint aystens. , Tf a pendulum proved satisfactory, 
considerable savings in mount weight and size could be provided. 
“During the ‘first half of 1956, the contractor delivered to 
Wright Field a breadboard model of a pentuluh having « period 
of ‘o6e mimte. Testing was under way at the end of June.” 
. ‘After World War TI, recognition of the need for mare 

" acdorate—and nore complicated—aireratt camera controls led 
te ‘the unification. of scattered and uncoordinated efforts 
hitherto characteristic of the camera control field. This 


7 = «em. co ame ee 
Se = <a meee: aemesinneeee enatees oe! 


led to the devalopsiont of the “universal camera cottrol aysten,* 


core . a series of about 45 “packages” which compated exposure data 
“ee - 7 of all types and fed correct settings inte aerial cameras. 
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apa, “an first developed, was quite bulky and heavy, 
, bat, was nevertheless considerably smaller ‘and lighter then | 
: a ar aia eae as | 


_Tngrovemats 4m various parts of the aystan fellow. 


os sae reduces over-all size, a “miniaturized” control syaten was 


me -poneenpen ea yearly 1955 had been assembled. Methods of | 


* farther reducing the vilk of the sygten were, under stody during . 
| phe first half of 1956. Specific components: of the universal 
| Gamera contro]. system included intervaloneters, automatic 
- ‘focusing’ devices, ‘power supplies, control panels, end gronna 
. = ; speed, and altiitade measuring 


oe A problen that hed aleays heen difficult and tine consusing 


| fe aerial photographers, processers, and photo interpreters 
| Yaike was: that of recording data on negatives. Originally, 
- ‘each negative on a film strip was autonatically mumbered in : 
| "flight by'a device in the camera, sii ek iediaeellig. | 
"gag talum from the pilot's or observer's flight log and hant | 
Asttered on the negative ly grown proceesers. Later, — 
"presentations of altitude, time, exposure ponder, and other 
‘data were: autemtically registered along one edge of each | 
_, negatives Space for these visual presetitations was limited, | 
‘hovever, and am forte date were required, suchas latitade, 
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ened afer hating, erm ome ‘and sortie nonber,:” 


-/ the visual method gave wiy to various systens of coded dots aa 
{wtih coud cram large anconte of tnforastion into a very 
S02. space. 

“The most elaborate: and versatile coded data recording 
et reat cM 7 

" December 1955 by the Fadaral Talecommundcations Laboratories. 


Tals a i eal 
a At was exposed in Might, These dots, when translated 

“+ w suitable electronic equipment could sive the negative number, 
‘Snake pout, focal length; squadron mmber, ecrtie member 


date, time zone, and tine to the nearest tenth of a second. 


a Furthermore, data taken from the aircraft's navigation equip- 


nent could be included in the coded presentation-~latitude — 


north and scath, 2 Longitude cast and-west to the nearest tenth 
a _ of & minute, pitch, roll, and drift angles, true course, and 

"ground speed.- Fron the airoraft’s radar altimeter, accurate 

measurenent of altitude above the terrain also was reourded. 


The Goded dots were impressed on the negative through 


the medium of a one~tnch cathode ray tube that operated auto- 


= matically. The systen which weighed 75 pounds, was designed 


to operate with 70-m1lliseter fila like thet used in the Kies 


and Ped cameras. The coded information could, in addition. 
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"- States, was furnished for good measure. 
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ae to: being recorded on the negative, be. recorded on magnetic 
tape where it could be translated by telenetry circuits. a 


"The ground-based portion of the equipaeut consisted of 


Sy ext reader and antomntio titer This wachine ‘could tran 
“Jaite the coded information on each negative and type it out 
“4m letters and musbers én the negative in gold leaf An. 
The translated infarmation could also be used to punch tapes 

| and cards for use in digital computers and other digital data 
. reduction equipmerit. As if this were not enough, the reader 
"was capable of producing on a cathode ray tube a readable 
. @isplay of the coded information so film could be scanned 
| before being titled. A video output of the picture being _ 
- . pcarmed, compatible with television networks in the United 


240. 


Because the photographic requirements of the 1960-1970 


: period were so advanced, the Aerial Reconnaissance Laboratory 


during 1956 undertook séveral studies covering every phase 


"of this aerial reconnaissance process: Means of increasing | . 
; ‘acuity ahd reducing size of canera cystens wore being exhaustively 
7 | investigated, as were operational procedures for increasing - 

| ‘the, information content of photographic missions. vim grain 
F (Ais ‘and thin base filns were to receive their share of research 


» UNCLASSIFIED 





| oo equipment techniques” were also to be studied. 


| _ onphasis, and lenses and photographie mciowe® ine the subject | 
| of much intensive research and. developasnt work. See ne 
. reliahility and case of muintenance of photographic eiutpment, 


” One entire project, which had been in existence since 


- Spinella anhuidaaaintn 


graphic reconnaissance field. The work connected with. the. 
project wax conducted almost entirely ty the Physical Research 


was . BP Laboratory of Boston University, although some effort was sub- 


contracted 2 other research institutions. In genersl, - 
‘studies ’o te conducted during the 1956-1960. period were. con~ | 
cerned with long range oblique photography, problems of photo- 
‘graphic reconnaissance at altitudes of 200,000 feet and more, 

| Low altitade navigation and reconnaissance, combat photography, : 
data transmission, night reconnaissance without artificial 


a A1uwinants, radarscope recordings factors inf lnencing the 


‘ gualaty of ‘aerial photographs, and compilation of all current, 
Knowledge in.the field. | 

| The project was fouvied ca the aseuigiten that any serial 
| photographic reconnaissance system was made up of four elenents: 
airborne collection, physical processing or reduction, analysis 
| and interpretation, qnd data presentation and dissemination. 
Maen the. a — Savamileae usable data about the 








aka ORE Te 
| sai ial As theve requireamnts enerees, 
| te Rtn amare at ga to nat oem 
“Asiong the study tasks. being conducted under this project 
a ‘theoretical investigations of low altitude reconnaissance 
” aystens; studies of air turbulence and hase and their effects 
| oa photographic image ‘quality; experiments on the effects 
— of thermal shock on photographie windows; determination of 
_qriteria for detecting detail on aerial photographic prints; — 
apd the establishaent of suitable examinations to seperate : 
|‘ Mieoty'from mthoy cantiantag for the jod. of phate | inter- 
peter. | 
Other tasks that included sone component development work | 
Were: a search for 20 unconvention!l i thing as a “photosensi= 
_~ tive istoro-orgenisw™ to be used on flu instesd of standard 
a emisions sach as silver halide; fabrication of laboratory 
“electro-optical” and thermal reconnaissance devices; axpertnents 
S camacieabehnieaniencacee saemage | 
2 ponents; work with "non-nechanical” shutters and focusing 
Spcnreneposungrnmennentes 
fe a a a 





visa 








pa “is cf 30 Jone '1956, te saris) Reocenatesance Laboratory 
had: reortented.ts efforts in the photographic field toward 
+ meeting the reqiirensuts laid ‘dow in th Ostober 1955 techies 
‘:doounents from Balituore. With several “breakthroughs” already’ 
| “to Ate condi, the laboratory vas confident that the require 
_- mente would be mets . 
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com It. Col. He W. Pote, Trends in Photo 
Oct. 1949, in Public Information Brapahalhenesftier 
| Office .of . Information: Sergi can. fherestter cited as 


“ Avtdcle, Col. G. W. Goddard, Ch.,.Photo. Lab., Eng. Prat - 
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.I.S.), sites: 


- ae pororigee DD Forz 613), Proj. 6211, Reconnaissance 
. | and. Mapping Cameras, 26 May 1954, in Projects Control 
|. |S Bre, (hereafter cited as PUB), weed files, 


ae: 
‘Se 


aN 


te 


-Pote ‘presn.; Oct. 1949. | | 
“Goddard | arte, Mar. ‘194. : a | . 
| WRDC Technical Program Planning Document (hereafter cited 
'- as ARDC TPPD), as 1955 revision, subj. Photography, 
6." Requirembn 
1. WO. 95~55, 24 Oct. as subj.: Aerial Photo intelligence, 
': see Doo, VII-37. a 


7 ARDC TPPD, Aug. 1955 Rev., see Doc, VII-}+- : 


ARDC Techni cal b (hereafter cited Jas ARDC 12) v 


8 oe Doc. VII~343 DD For 613, Proj. 6211, 26 May : 
é 9. a ARDC TPPD, ia 1955 Reve » 880 Doc. vit. 
oe oto oem: 6135: Proj. 6211, 26 May 1954; rpt., “The Ultra 
: . High Altitade Reconnaissance Camera," undated, by: ¥. K. 
'. Yenner, Recon. Camera Sect., Photo. Recon. Br., Aerial 
_.., Recon. Lab. a cited as. = a ai WADC, 
° pi oy -Yenosir rpt,, see Doo. vit-o. 
12... : ARDC TPPD, Aug. 1955 revision, ¢ see Doc. Vit-3hs presn. 
Pers: “by ARL on Northeast Air Command and Alaskan Air Command — 
oe ay 14 Dec. 1955, notes in Hist. Br. files. 
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ARDS ¢ TPPD, ing. 1955 revisioy, see + Does voe3. 


“Prem. Wy MiGoh 15°C. Presa. Tay, 20 duly 19555 preene 


“+. pw BRL on USAF Presz. Day, 4 Oct. : agooe: vere 


os Bite files, | 
«yg tenetbooke Gf Photographie Bqutment (hereafter cited as 
~', “in TeOe W0ne2), 15 June 1955, Sect. Il. pp. 243, see pees 


‘ ope s: 


Goddard art. Mar. 1949. - 


"CE VELA @ VII. 


ne 5 : 
‘ ., 
c ig ec: . 
27: 
. ry 
. ” * f ®, 
a 
. 


° . oe fa 
° . “@ — 
* 
. 
a 
1 ‘ 
” 
e.. 
. . @ 
> 
. ss 4 
é 


e : Phote Capability of. the 13-36, 30 Jone 1956, compiled 
, aA J. King, Hist. Br., see Doc. VII-2. 


S) Phote Capattlity of the RF-S4F, 30 dime 1956, compiled — 
iby Je King, Hist. Br.,.See Doc. VII-7.. ss 


TO. 10-1n2, 15 ‘June 1955, Sect. II, pe 7, see Doc. VII-LS. 


:% Photo Capability of -the RB~36, 30 vane 1956, | see Doc. 
SVEIeee' : 


Proto Capability of the RP-B4P, 30 June 1956, see Doc. 


Vil=? « 
Data Sheet eeuation cited as DS) No. os | 


, Equipment 
a a) Aug. 1954, prep. by ARL, see Doc. VII-22. 
VDD Form 613, Proj. 6211, Task 62128 é .19 
"© eB, DCS/ RRO ‘ives DD Form 613, Pro. rt 5 oN 
_ 12 Mar. 1956, see Doc. VII-42. 


” Photo Capability of | the RP-101, 30 Join" 1956, ne 


¢ by J. Kixg, Bist. Br., see Doc.. VII~8; table, Reconnaissance 


ivi nae Operational Functions, — by Je 


) ‘King, Hist. Br., see Doc. VII-ll. 


P « 
wee Bow = te .- ee ee oe as 


Photo Gapability af the RFA105, 30 Juns 1956, amped : 


by J King, Bist. Bre, 's0e Doc. VII-10. 


Photo Capentlity of the RF-10s, 30 June 1956; compiled _ 
vy J. King, Hist é Bre, 900 Doce ViI-9p" : 


"Photo Capability of the RB-52, 30 June 1956, oompiyed 
an ney ae ee me Se a 


‘ UNCLASSIFIED - . 


: oe : 4 


~—™ 
¢ 


+. 508 


Be. 


UNCLASSIFIED 
| Notes, VII-95 


"2.0. 10-1-2, 15 June 1955, Sect. IT, pe 22, 200 Docs 


oy Photo Capability of the RB~66, 30 June 19569 compiled 


by J. King, Hist. Br., see Doc. VII-6; Photo Capability 


: of the. RF=105, 30 June 1956, - ‘see Doc... VIT~10. | 
7.0. 10-1-2, 15 June 1955, Sect. Il, p. 13 see Doo. = 
{: DD Form 613, Proj. 6216, Task 62134, 12 Mar. 1956, see 

* Doc. VII-h2s DD Form 613, Proj. 6212, Task é2128,"2 de June 

“1 1955, 900 Doc. VIlH53. 


ee 


Photo Capability of the KB-G6, 30 dune 1956, wee Doo. : 


; —_ Capability’ of the RF#105, '30 June 1956, see Doc. 
VII~10; DD Form 613, Proj. 6211, Task 62128, 2 dine 1955, 


: ae sca Dos. VII-335 2S No. 35 25 Ang 195%, 8366 Doc. VII-Z1. 


Be 
oo. wt 16, -17, 18; -19, and ~30- 


36. ARDC 


7.0. 101-2, 15 June 1955, 00 Docs. VII~13, =14, 5; 


Table, Reconnaissance Cameras~--Current Operational Funétions, 


30 June 1956, see Doc. VO-l. 


ie dai tue thea Cieaieeeciaaites ‘ARDC Form 98), _ 
Proj. 6214, Task 62043, 2 July 1953, in Recon. Camera 
— Photo. Recon. Br.,. ARL, files; ARDC R&D oe 


Sect., Photo. Recon. Bre, ARL, files. 
ARDC Form 121, Proj. 6214, Taste 62083, 22 Apr. 1956, in an. 


’ PCB, DCS/PRO > files. 


Ltr., Vectron, Ince, to CG, AMG. oe er 1956, ae 
Report No. 34 (E-2 Panoramic Camera), in Recon. 
Camera saa Photo. Recon. Bre, "ARL, files, — ; 


UNCLASSIFIED _ 


) 


ul, 
.:.: Recon. Camera Sect., Photo. Recon. Br,, ARL, files; ARDC 


., WIT%e313 ARDC Form 121, Proj. 6211, Task 62077, 20 Sorte | 
1959» in’ PCB DCS/PaQ, files; ARDC Form 111, Proj. 6211, 


43." 


* Recon. Camera Sect., Photo. Recon. Br., ARL, orig ARDC 
‘Yoru 1, Proj. 6211, Task 62078, 20 Sept., 1955, in 


. Photo Capability | of the RF-S4F, 30 dime 1956, 508 Doo. 


7 «@ eens SEE Gap SCRA SS tr Oo CP 
. 


, oy 
“UNCLASSIFIED | 
| . mean VIL-96 
‘DD Form 613, Proj. 6213, Task 62008, 18 Oct. 1955, see - ot sfige” 
+. Doce VII~3; interview, R, Ae Strasser’, Asst. Che, Photo. ae cen eee 


-” Recon. Br., ARL, 9 Aug. 1956, ty Js King, Hist. Br. — 


"after cited as Strasser interview). 
Anu Forn 98, Proj. 6211, Task 62077, a a 





Forn 111, Proj. 6211, a & Mer. 1955, see Doc. 


ak 62077, 20-Jan. 1956,.in PCB, DCS/PA0, files. 
DS No. 12, 25 Aug. 1954, see Doo. VII~26. 
ARDC Form 98, Proje 6212, Task 62078, 2 Dec. 1952, in 


PCB, DCS(P&O, files; ARDC Form 111, Proj. 6211, Task eg 
62078, 5 Apr. 1956, in PCB, DOS/P&O, files. : sae 


' ARDC: Forn 122,. Proje 6211, Task 62078, 20 Jane 1956, | 


in PCB, a hat files; DS. ko. &, 25 dug. 1954, zee Doc. 


Status of USAF Equipment, causes for Type Classification 
21 June 1956, = Recon. Camera Sect., eevee Recon. Br. , ° Lloate. 


. ARL, files. 


ARDC Form 1,. Proj. 6214, Task 62637» 12 Arr’. 1958,. 


' 4n PCB, DCS/P&0, files. 


Table, » Reconnaissance Cameras-}Carrent Operational Functions; ° 


| 30 June 1956, see Doc. VIL~-113 Pote eee Oot. 1949. 
. Photo ie of the RB-3," 30. June 1956, see Doc. . 
Vir | 


1 





VIl~7.. 


uate Capability of the BA36, 30 June 1956, see Doc. 





_ UNCLASSIFIED 


ee of the RF-84F, 30 June 1956, see Doc. VII-7. 
' Phote Capability of the RB-S2, 30 June 1956, see Doss 


 “VIIebs Photo Capability of the RB~57, 30 June 1956, com 
. Piled ty J. King, Hist. Br., see Doo. Vilm5- 


UNCLASSIFIED: ° | 


Photo Capability of the , B47; 30 June 1956, compiled 
-by J. King, Hist. Br., see Doc. VII~-33 Photo Capability 


Photo Capability of the RF-101, 30 June 1956, see Doc. 


' VI%-8; Photo Capability of the RP-10%, 30 June 1956, 
~ “gee Doc, VII-9; Photo regen ae ee ee ti June . 
od 1956, see Doc. VII~10. - 


| Photo Capability of the RF-105, 30 Jane 1956, see Doo. 


o> r F 


DS Ros. 4, ae ee vit-29, 


“25, & -273; ARDC Fora 61, 6279, Task 62685, 21 


‘June 1956, : in Recon. Camera Sect., Photo. Recon. Bre, 


Strasser interview, 9 Aug. 1956. 


7 DD Form 613; Proj. 6211, Task 62006, 2 June By 4 Page 


Jan. 1956, in PCB, pes /Pa0, files. ; 


DS Wo. 42, 25 Aug. 1954, see Doc. VII-27. 


. ARDC Form 81, Proj. 6279, Task 62685, 21 June 1956, in 
__ Recon. Camera Sect., Photo. Recone Br., AKL, files. | 


ARDC Yorn i. Proj.. 6211, Task 62631, 6 ae aia, 


‘Does VIT-HI. 


"ARDC Forn m2, Proj. 6273, Task 62617, 15 Mar. 1956,: 
. see Doc. VII~4 56 


ARDC vig ct gee 6273; Task 62622, 15 Mar. ~— 


ARDC icc 11, Proj. 6273, “Task 62619, 15 Mar. 1956, 
see Doc. VIT-45. | 


_ UNCLASSIFIED | 





96. 


7% 


UNCLASSIFIED : 
Mctes, VII-96 


. Photo. capability ‘of the RB-%, 30 Jone 1956, see Doc. 
:. ViI~23 Photo Capability of the RF-S4F, see Boe, VII-7. 


= Photo Capability of the RB-66, 30 June 1956, see Doc. 
". WII~653; Photo Capability of the RB-52, 30 June 1956, see 


Doc. VII~4; Photo Capability of the RF-105, 30 June 1955. | 


- gee Doc. VII~i03; Photo Capability of the RF-104, 30 


1956, see Doc. VII=-9; Photo —— of the aaa oe 


7 30 June 1956, 8060 one ViII-8. 


“Bs No. 42, 25 Aug. 1954, see Doo. ‘VII-27; DS No. 4, ada 
Ange 1954, see | Doc. Vile29. : 


3S No. 2, 25 Aug. 195, see Doc. VIT-24. 


DD Form 613, Proj. 6213, Task 62038, 18 Oct. monet eee c 


Doo. VIIn36. 


Presn., Col. aQ. We Goddard, Che; Phote. Lab., Eng. vals aa 
AMC, "Photo Reconnaissance Must be Ready Ahead of Time,” 


.1951,.(hereafter. cited as. Goddard. presn.),. in P.I.Br.,. 0.2.3., files. 


Table, Reconnaissance Camatea<clurrant! Operational Functions, 


(30 June 1956, see Doc. VII-11. 

Ibid. see Doc. VIT-11. 

._Ibid., see Doc. VIT-11.° | 
DS No. 53, 25 Aug. 1954, see Doc. VII-23. 


Ds Mc. 2, 25 Aug. 1954, see Doc. VII~24. 


DS No. 17, 25 Be 9 1954, see Dos: VI1~255 Strasser a 
View, 9 Aug. 1 


DS Nos. bi, and 4, 25 Ang. 1954, see Docs. VII-27 & ViI<25; ARDC Form &l, 
- Proje 6279, Task 62685, 21 Jwhe 1956, in Recon, Camera : 
Sect., Photo Recon. Br., ARL, files. : 


“ARDC Form 81, Proje 6279, Task 62685, 21 June 1956, in 


Recon. Camera Sect., Photo. Recon. Bre» ARL, files. 
rs No. 38, 25 Aug. 1954, see Doc. VII-28; DD Form 613, 


* Proj. 6213, Task 62372, KA-16,.18 Oct. a see ar | 


ee 


UNCLASSIFIED 


OS RTE Sale EY: PRE PRI a eS Se were: -* * 


0c ORS 


, . ay 
ee ed 





oN, 


"CEE Seue os Ge =} . . -- 


UNCLASSIFIED a 
“Motes » VII~99 


.-- ARDC? rPPD, Aug. 1955 Bev. ece Doo. VII-3. 


“ARDC TR Wo. 96-55, 24 Oat. 1955, subj.s Map, Chart _ 
. Model. Production, see.Doc. VII~38-. 


*. BRL Program Reference Books. 


table, Reconnaissance Cansras~sCurrent Operational Functions, 
: a June 1956, see Doc. ViI-11. 


Somes a, 25 Aug. 1954, in. Hist: ‘Tie. Files 


2: Bewme Br. files; DF, E. Ds Séwell, Ch. Aerial Photo. Br., Rigr. 
' R&D Labs. (Corps of Engineers), W-PAFB, to Ch., Recon. © 


’ | Camera Sect., Photo. Recon. Br., ARL, Dir/Dev., WAIC, | 
ee: Dec. 1955, subj.: Convergent Camera, in Recon. Camera 


Sect., Photo. Recon. Br., ARL, files; ltr., F. Il. Holloway, 


2 Tech. Dix., ARL, to Cadr. y ARDC, 0 Apr. 1956, subj. 2 


85. 


89. 


_ 90- 


7 a Convergent Mapping Photography, in Recon. a | 


ARDC Form 111, Proj. 6212, Task 62640, 20 Jan. 19563 
DD Form 623, Proj. 6211, Task 62640, 5 Apr. 1956, both 


in PCB, DCS/P&0, files. 


DP, Ve Ke Yenner, Che, Recons Camera Sect., Photo. Recon. 


Br., ARL, Dir/Dey., WADC, to Commmication and Photo. | 


Brees. Aero. Equip. Div., AMC, 19 July 1956, subj.: Product 
Improvenen 


+ Program for KC-] Mapning Camera, in Recon. 
Camera Sect., Photo. Recon. Br., ARL, files. 


ARDC TR No. 95-55, 24 Oct. 1955, see Doo. VIl~37 3 ARDC 


TEED, Ang. 1955 Rev., see Doc. ViI-3!; DD Fors ai, Proj. 
» 3 dune 1955, in PCB, DCS/P&0, files. 


| oo 613, Proj. 6212, 3 June 1955, in PCB, DOS/PAO, 
. Se 


ARDC. Forx 111, Proje 6212, Task 62024, 6 May 1955, in 
Reconnaissance Cameragon 


_ PCB, DCS/PRO, files; table, 


Operational Functions, 30 due 1956, see Doc. gies 
Photo Capability of iad mB, 30 June 1956, 928 . Doe, 


, icceien 


| Ge. 


= VII-17; DD Form 613, Proj. 6216, Task 62015, 12 Mar. 


UNCLASSIFIED 


“to. 10-1-2, 15 June 1955, Sect. a, P. a, seo Doc. 


Table, tatouaiasass Caneras--Current Operational Functions, 
_ 30 rms 1956, see Doo. Vilelle 7 


TO. 10-l-2, 15 cune 1955, Sect. ‘rr, Pe 12, see Doc. 


"1956, 900 Bos. VII~i2. 


a . 
. 
* 
e 
& 

« 

' 
"¢ 


: DS No. Sh, 25 Aug. 1954, see , Doc. Vit-20; DD Form 613, 
a Proj. 6216, Task 62015, 12 Mer. 1956, see Doc. VIT-H2. 


’ ARDC Form 122, Proj. 6222, Task 62034, 22 Oct. 1955 
, ARDC. Form 111, Proj. 6212, Task _— *§ Jan. 1956, both 
dn PCB, DoS /F&O, files. 


ARDC Form 111, Proj. 6212, Task 62529, 4 Max. 19553 ARDC 


‘Form 171 oe 6212, ‘Task 62529, 3 Jan. 1956; both in 
pep, pes/ 


« ARDC Form lil, Proj. 6212 , Task 62529, 20 Jan. Se 


PO, files. 


an POB, DCS/P&0, files. 


presn., 1951; table, Reconnaissance 


Goddard Camerase~ 
Current Operationa) Functions, 30 June 1956, see Doc. 


. Vile~ll. 


Photo Capability of the Beah7, 30 June 1956, sec Doc. 
'. VIie3s Photo Capability of the RB-57, 30 June 1956, see . 


Doc. ViI-5; Photo Capability of fies RF-G4F, 30 June 1956, 


* see Doc. ViI-7~ 


Photo Capability of the RB-57, 30 June. 1956, se0 Deo, 


- VII~53. Photo Capability of the RB-66, 30 June 1956, see 
. Doce VII-6; Photo nn a 30 June 1955, 


see Doc. VII~8. 


%.0 10-162, 15 June 1955, ‘Sect. II, Pe 3, see Doc. 


ates 


UNCLASSIFIED 


net ena ASNT iS Ie * NY SR aL a DT es ta oe 
se a 


Hotes, VII-100. 


ha SEE peed. thn atten ok os ee 


ae gee 


"UNCLASSIFIED 


Hotes, Varo. 


. 


yeas ARDC Form 111, Proj. 6212, cask 62635, 20 Jan. 1956», 

| t..fa PCB, DCS/PSO, filess DD Forn 613. 6212, Ts 

e "62635, 31 July 1956, see Doc. VII~47; wiRhe Fora oe 

.. Boj. 6273, Task 62443, 15 Mar. 1956; see Doc. ViI~453.. 
"". ARDC Form 111, Proj. e273. Task 62629, 15 Mar. 1956, 

'./ See Doc. VIT~A5. 7 


103. Goddard art., March. 19493 WADC ‘Teclxical. Information 
. . Report (hereafter cited as WADC WIIR), 2 Mar. 1956, pp. 
1.2833, in Hist. Br. files; DD Fora 613, Proj. 6218, 3 
- 1, June 1955» 4n PCB, Des /Pa0, files. | 


104." ARDC Form 122; Proje 6218, Tasks 62067, 62454, and 62699, 20. 
"\. Jame 1956, 4n PCB, DCS/P&0, files; ARDC Form 111, Proj. 
. «176208, Task 62639, 2 Apr. 1956, see Doc, VII~46. — 


1055 ‘ARDC’ Form 122, Proj. 6218, Task 62532, 20 Jan. 1956, in 
. PCB, pes/Ps0, files. 


4096. Goddard art., Mar. 1949; ARDC Form 121, Proj. 6218, Task 
; < 62457, 20 Jane. 1956, in PCB, pes / P20, files. . ; 
'207¢ ARDC Form 111, Proj. 6218, ‘Task 62457, 20 Jan. 1956, 
in PCB, DCS/P&0, files; WADC WIIR,'17 Feb. 1956, -p. 203 
ee, “ans 27 Apr. 1956, pe 163 WADC WIIR, 1 June 1956, . 
Pe @ i 8 


| "108. Goddard art., Mar, 1949; DD Forn 613, Proj. 6212,. 3 done 
"1955, 4n Pcs, —e files. 


* 23, in Hist. Br. files. 


1. ‘wae, WEIR, 24 Feb. 1956, pe 133 WADC WIE, 20 Jan.- 1956, 
‘ He Pe ° 


111. ARDC Form 11, Proj. 6217, Tasks 62053, and. 62054, 20 
Jame 1956» in PCB; DCS/PLD, files.. 


‘U2, “ANDO Form 121, Proj. 6218, Tasks 62081, and 62533, 20 
Jane 1956, in PCB, DCS/P&d, . files. 


113. ‘ARDC Form 12, Proj. 6218, Task 62594, 12 Mar. 19%, | 
es Bee Doce VII—43. | 


‘UNCLASSIFIED - 


4 


’ +. ore Cee 


: Doo, Vil~323 ARDC Form 171, Proj. 


- SNCLASSIFIED = 
: 4 i Notes, VII-102 


«Be. W-1-2, 15 June 1955, Sect. V» p. 231, 4n Ca, ARL, | 


“wane wm, 6 4 Ape 1956, pp. 1-22. - 


7.0. Wel-2, 15 
| — TR 99-55, 24 Oct. 19555 see Doc.. en ARL Pro- 


June 1955, Sects Vy pe ‘20, ‘in Che, ARL, 


wane WHTR, 18 May 1956, p. 193 ARDC Form 122, Proj. 6281 
_ Task 62463, 13 Mar. 1956, see Dos. Vil-44, . 


“DD form 623, Proj. 6220, Task 62526, 14 Mar..1956, in 
. PCB, Dos/PA0, fies; WADC WIIR, 2 Mar. 1956, p. lis ARDC. 
:. Form 222, Proj.’ 6281, Tasks 62444, 62651, and 62652, 20 - 
- Jan. 1956, a1 in PCB, DCS/PA0, files; ARDO TR Ho. 9-550 
2M Ost. 1955+ see Doc. VII-39. 
“1g. WADG WITR, 17 Feb. 1956, Pps 17-18. 
120. .WADG WITR,.18 May 1956, pp. 17-183 ARDC Forn 11, Prod. 
. ; 6214, Task 62074, 12 Apre 1956, in PCB, DCS/P&0, files. 
"122, WADC WTIR, 16 Mar. 1956, pp. 9-12. 
122, ARDC Form 111, Proj. 6214, Task 62486, 2 Apr. 1956, in 
... .. Recon. Camera Sect., Photo. Recon. Bre, ARL, filess ARDC 
. : Ferm 111, Proj. 621s, Task 62466, 12 Apr. 1956, in PCB, 
- DCS/P&0, files; . Activity Rot., ARL, Proj. 6214, Task 
: . 62486, undated, in Recon. Camera Sect., Photo. " Reccw. 
a .. Bre, ARL, files. | nS 
123. ARDC:Form 111) Proj. 6214, Task 626565 12 ra 1956, 
- .; .4m POB, DCS/P&O, files. 
“12h, 


ARDC Foru 111, Proj. 6214, Tak 2g 15 te 288, ae 
Ss 


- - Jams 19563; WADC WTIR, 17 Feb. 1956, pp. 25-263 ARDC Forn. 


ay? Proje. eau Task 62075, 22 Apr. Bs | in PCB, en 


files. 


"ARDC Fora 171, Proj. 6214, Task ans: 3 Jan. 1956, in Recon. 


Camera Sect.,. Photo. Recon. Br., ARL, files; ARL 
Reference Books; ARDC Form 111,,; Proj. Ge72 Task e 62375 ° 
12 Mare ati in PCB, nos / Pao, files. 


UNCLASSIFIED 





mmm ervee 


= . 
ie 3 
74 Ne 1 EE tee eer ee Se OU pete Oe ee fe we ¢ whe Mary te wn er 
esa 2 : . . sy . 4 . . Py : 


ee ee eek tee 88 ie oe ee Et FEY 


oo 
* ae oe 
- 
, eth 128 
: . o.. 
* “ 


o: 


é ‘DD Form ins: Proj.: ns, Task 623k, n Mer. 
2: PCB, . ne abi | 


age BD 
oe = . tes POR 003/P8, files. 
Ce a ne ne ---430._BD Form 613, Proj. 6216, Task 62039,. 11 Mar.. 
° PCB, 
DD Forn 613, Proj. cb, “Task c 62017, 12 Mar. 
7 DOC. Vit-H2. Se 
"1. POB,. DOS/P20;' files; DD Form 613, Proj. 6216, Task ‘62048, 
, * $722 Mar. 1956» see Doc. Vit-H2.' 


_DD Form 613, Proj. 626, ‘Task e206, 12 Mar. 1956, 
«Doc. VITHH2. ‘c | 


: ‘DD Form 613, Proj. eau6y 1 


133. 


a Poin 613, Proje 626, Task ens, iz Mar. 1956, 
eae Doo. ViIT—H2, . 

1366 
So PGBs ‘Dcs/P80, files. 
‘DD Fora 613, Proj. 6216 


“8 
LJ « 
. ’ : 
= * e . . 
. 
. 
” . ; .* : . é 
® = * . . < 7 
* 6 ee . Z a ; . 2) a 
Ls P ) : P ; 
* « - 
: : 4 a 
. “ss . 
« s fry < 
es ; ° * "ye 
. vf % . 
. . . 
. 4 ns 
. be . . 
r 
« e 


"UNCLASSIFIED 


“Notes, VII-103, . 


- ARDC Form in, Proj. 6272, Task 62172, 12 Mar. 1956, | 
~ an PCB, ° “DCs/ PAO, files; ARL Program Reference Books. 


DD: Fora Proje. 6216, 11 Mar. 1956,° in PCB pcs/P80, - 
" “pstess. wi 613, Proj. 6216, 12 Mar saa Doo. 


1956» 4n 
1956, in 
Pe 17. 


Dos/P&O, 2 files; WADC WIIR, 1 June 1956, | 
1956, see 


DD Form 613, Proje 6216, Task 626045, 1 Mar’. 1956, in 


Task : 6200, @ Mar. - 1956 
- VIT~#2.. ea 


DD Form 613, Proj. 626, a 62081, 11 Mar. 1956, 


6216, Task 62368, 11 Mar. 1956, in 


_. "PCB, DCS / PRO, ‘files. 


anes 19555 in PCB, DCS/P20, files. 





; 139. ; 


DD Form’ 613, Proj. 6217, Tasks £2050, and aan, 22 apes 


“ARDC Forn. 11, Proj. 6217, Tasks 62051, 62068, and 62453, 
| 20 dan. 1956, in PCB, DCS/Pa0, files; WADC WTIR, 9 Mar. 
ot — PP. — WADC ou, 1 June nad pe 16. ° | 


aii ne 


PETITE Gay FF Spt gperty yr geRgte- Se © Reps; Sete Cees ee tt i od . 


ot rae a 
"gm BOB, DGS/P&O, filles; DD Form 613, Proj. 6220, 14 . 


UNCLASSIFIED 
; | Notes, VEI-104 
" ARDC Form 111, Proj. 6284, Task 62371, 14 Mar. 1956, 
in PCB, ‘DCS/P&0, files. | 
ARDC Form 121, Proj. 6214, Task 62638, 12 ‘Apr. 1956, 


i 1558, in PCB, DCS/P&0, files; DD Form 613, Proj. 
. ” Pasks 62632, and 62525, 14 Mar. 1956, in PCB, DCs/P20,, 
_ -\. files; ARDC Form 111, Proj. 6273, 15 Mar. 1956, see Doc. 
Se VII-45; ARDC Form 111, Proj. 6273, Task 62180, 15 Mar. | 
-  - . 1956, see Dog VIile4#53 ARDC Form 111, Proj. 6295 1 ae 
"1956, in PCB, Des/P&0, files. 


oe S 


143. 


“yh: 


‘DD Form 613, Proj. 6291, 2 June 1954, in PCB, pes/P&0, 
 « fless ARDC Form 112, Proj. 6291, 2 Mar. 1955, ip Hist. - 
- Br’. . files. 


- yepe Form 122, Proj. 6291, Taske 62467, 62468, 62h69,. 
Piss 62470, 62478, LO Oct. 1955, see Doc. VIT-35. 


hy; ARDC Form 111, Proj.'6291, Tasks 6247L,. 62472, 62473, 
as caine and —s 10 Oct.. 1955» see Doc. VII~35. 


_ UNCLASSIFIED 


8 ee 
a I LE ER RE RN 0088 ae + rene ss 


